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INTRODUCTION. 

*• 

Out  of  every  hundred  deaths  occurring  in  India  seventy- 
eight  are  said  to  be  due  to  disease,  which  can  be  to  a  very 
m  large  extent,  or  altogether,  prevented.  During  the  ten 
years  1890  to  1899  over  forty-three  millions  of  people 
are  reported  to  have  died  in  India  from  fevers,  cholera 
anchother  bowel  complaints,  and  small-pox,  all  of  which  are 
more  or  less  preventible.  Nearly  fhre  million  deaths,  from 
these  diseases  and  plague,  occurred  among  the  general 
population  during  the  year  1899.  Millions  of  people  in 
India  either,  through  ignorance,  cannot  grasp  the  idea,  or 
are  deliberately  unwilling  to  be  convinced  that  the  real 
cause  of  such  diseases  is  to  be  found  in  the  air  they  breathe, 
the  water  they  drink,  the  food  they  eat ;  that  it  may  be 
conveyed  in  their  clothing,  in  their  skin,  in  their  breath, 
and  in  the  discharges  from  their  bodies.  They  cannot 
understand,  moreover,  how  the  spread  of  disease  can  in 
any  way  be  influenced  by  social  customs,  habits,  mode  of 
living,  surroundings,  the  structure  and  situation  of  their 
dwellings,  by  overcrowding,  or  by  climate.  Outbreaks  of 
disease  are  regarded  by  them  as  their  ldsmet  or  fate,  or  as 
judgments  of  gods  and  goddesses,  or  the  work  of  evil  spirits. 
Prayers,  fastings,  sacrifices,  street  processions,  and  other 
religious  ceremonies  are  resorted  to  in  the  belief  that  they 
are  the  most  effectual  means  whereby  the  ravages  of  the 
disease  may  be  stayed.  Peliance  upon  measures  such  as 
these  always,  however,  ends  in  disaster.  The  disease 
spreads  rapidly,  panic  ensues,  people  fly  from  their  homes 
in  their  frantic  effort  to  escape  being  attacked,  and  thus 
<& 


A 


2  MANUAL  OF  HYGIENE. 

f 

carry  the  disease  with  them  in  their  persons  and  belongings 
to  other  places.  Business  comes  to  a  stand-still.  Poverty, 
misery,  and  distress  prevail,  and  in  many  instances  death 
ends  it  all.  If  people  were  only  wise  and  wq  aid  take 
kindly  to  those  measures  which  Science  has  shown  to  be 
the  best  that  can  be  adopted  in  dealing  with  outbreaks  of 
epidemic  disease,  panic,  riots,  and  dislocation  of  the  affairs 
of  the  country  generally  would  not  take  place,  and  a  vast 
amount  of  poverty,  sickness,  and  death  would  be  prevented. 

A  more  general  knowledge  of  the  laws  of  health  would 
help  considerably  to  bring  about  this  happy  state  of  affairs. 
It  is  with  the  view  of  imparting  some  information  Ahis 
important  subject  that  this  Manual  of  Hygiene  has  been 
written. 

DEFINITIONS. 

Hygiene.  The  term  hygiene  is  derived  from  a  Greek 
word,  hygieia ,  which  means  health.  A  knowledge  of  this 
subject  teaches  us  how  to  live,  where  to  live,  what  food  to 
eat  and  what  to  avoid,  what  water  is  safe  to  drink  and 
what  is  dangerous  and  unfit  for  use.  It  also  teaches  us 
how  to  construct  our  houses,  and  the  dangers  of  living  in 
dirty  and  overcrowded  houses  and  localities.  It  enables 
us  to  select  the  kind  and  quality  of  clothing  we  should 
wear,  and  the  kind  and  amount  of  exercise  best  suited  for 
us.  It  teaches  us  that  rest  is  required  for  both  body  and 
mind,  the  value  of  sleep,  the  evils  of  the  use  of  alcohol, 
tobacco,  opium,  cocaine,  and  many  other  debilitating  drugs. 
Hygiene,  in  short,  tells  us  what  to  do  in  order  to  prevent 
disease  and  keep  our  bodies  in  an  active  and  healthy  state. 
This  branch  of  the  subject  is  known  as  Personal  Hygiene 
or  Personal  Health. 

Sanitation.  The  term  sanitation  is  often  used  instead 
of  hygiene.  The  term  sanitation  is,  however, 
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correctly  applied  to  the  means  taken  to  protect  the 
health  of  the  general  public  and  not  that  of  individuals. 
This  has  been  called  Public  Hygiene  or  Public  Health. 
Public  H1  ygiene  deals  with  the  construction  of  houses,  the 
making  and  cleaning  of  roads,  drains,  sewers,  latrines, 
stables,  afcTl  cattle-sheds,  and  the  disposal  of  all  kinds 
of  refuse  in  towns  and  villages.  It  also  deals  with  the 
supply  of  water  and  the  prevention  of  the  pollution  of 
•  water  and  air,  and  the  adulteration  of  food  supplies.  Public 
health  has  also  to  do  with  the  notification  of  infectious 
diseases,  the  measures  needed  to  prevent  them  from 
spreading  and  the  registration  of  births  and  deaths. 

GENERAL  FUNCTIONS  OF  THE  BODY 

Before  beginning  the  study  of  Hygiene  proper  it  is 
necessary  to  know  something  about  the  general  functions 
of  the  body. 

The  human  body,  then,  has  been  regarded  as  a  machine 
which  has  to  do  certain  kinds  of  work  or  perform  certain 
functions.  These  functions  are  (1)  motion  and  locomotion  ; 
(2)  nutrition,  which  includes  the  digestion  of  food,  respira¬ 
tion  or  breathing,  the  circulation  of  the  blood,  etc. ;  (3) 
reproduction  in  order  to  prevent  the  human  race  from 
becoming  extinct ;  and  (4)  regulation  of  these  various 
functions  by  the  nervous  system,  to  which  the  term  inner¬ 
vation  has  been  applied.  Even  the  lowest  forms  of  life, 
which  are  composed  of  single  cells,  possess  these  characters 
in  a  greater  or  less  degree.  Cell  is*  the  name  given  to  the 
ultimate  unit  of  living  matter.  A  cell  is  a  small  particle 
of  semi-fluid  living  substance,  or  protoplasm,  the  outer  sur¬ 
face  of  which  may  sometimes  become  sufficiently  firm  to 
form  a  limiting-membrane  or  cell-wall.  It  nearly  always 
contains  a  denser  kernel-like  body  or  nucleus. 
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THE  HUMAN  SKELETON. 

The  human  skeleton  forms  the  frame-work  of  the  body, 
and  is  composed  of  more  than  200  separate  bones.  For 

the  purpose  of  description  it 
may  be  divided  into  three 
portions,  namely,  the  head, 
trunk,  and  limbs.  (Fig.  1.) 

The  Head  or  Skull  is 
composed  of  22  bones,  of 
which  the  face  cc^^tins'TL 
The  skull  forms  a  cavity 
for  the  protection  of  the 
brain,  which  is  the  most  im¬ 
portant  part  of  the  nervous 
system. 

The  Trunk.  The  trunk 
consists  of  the  spine  or  back¬ 
bone,  the  ribs,  and  the  breast¬ 
bone. 

The  Spine  (Fig.  2)  has 
also  been  called  the  vertebral 
column,  because  it  is  made  up 
of  small  bones  called  vertebrae, 
of  which  there  are  33  in  the 
spine  in  infancy.  In  grown-up 
people  the  last  nine  vertebrae 
grow  together  and  form  two 
bones  called  the  sacrum  and 
the  coccyx  respectively.  The 
former  is  made  up  of  five  and  the  latter  of  four  vertebrae. 

The  vertebrae  have  been  classified  as  cervical,  or 
those  found  in  the  neck,  which  are  seven  in  number ; 


Fig.  1.— Human  Skeleton. 


THE  HUMAN  SKELETON. 


Fig.  2 — The  Vertebral  Column. 

A,  side  view,  left  side;  B,  back  view;  C  1-17,  cervical  vertebrae ; 
D  1-12,  dorsal  Vertebrae  ;  L  1-5,  lumbar  vertebrae  ;  8,  sacrum  ;  C,  coccyx  ; 
sp.  spinous  processes  ;  tr,  transverse  processes. 
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dorsal,  to  which  the  ribs  are  attached,  which  are  twelve 
in  number ;  and  loin  or  lumbar  vertebrae,  which  are 
five  in  number.  The  sacrum  and  coccyx  come  next  in 
order.  The  spine  forms  a  strong  pillar  for  the  support  Of 
the  head,  on  which  heavy  weights  are  sometimes  carried. 
The  small  bones  of  which  the  spine  is  made-'7  are  kept 
together  by  means  of  structures  called  muscles  and  liga- 
•  merits.  In  order  to  prevent  injury  to  the  spine  from  falls 
or  sudden  jerks  small  rings  of  an  elastic  substance  called 
cartilage  are  interposed  between  the  vertebrae.  The 
structure  of  the  spine  also  enables  us  to  walk,  bend  our 
bodies,  and  maintain  an  erect  posture.  Running*  through 
nearly  the  entire  length  of  the  spine  is  a  canal  or  tube, 
called  the  vertebral  canal,  for  the  protection  of  an  important 
part  of  the  nervous  system  connected  with  the  brain,  called 
the  spinal  cord,  which  is  contained  within  it. 

The  Ribs.  The  ribs,  which  are  twelve  in  number  on 
either  side,  the  breast-bone,  and  that  portion  of  the  spine  to 
which  the  ribs  are  attached  form  what  is  called  the  thorax 
or  chest  cavity.  (Fig.  3.) 

The  first  seven  ribs  are  connected  with  the  breast-bone  by 
means  of  long  pieces  of  cartilage.  The  next  three  are 
attached  to  each  other  by  similar  means  and  indirectly  to 
the  breast-bone.  The  last  two  ribs  have  no  connection  with 
each  other,  or  with  the  other  ribs  or  breast-bone,  and  are 
therefore  called  free  or  floating  ribs.  The  chest  walls  have 
thus  been  constructed  in  such  a  way  as  to  give  the  greatest 
freedom  of  movement  and  at  the  same  time  to  protect  the 
important  structures  contained  in  the  chest  cavity,  namely, 
the  heart,  lungs,  and  large  blood-vessels  connected  with 
them. 

Limbs.  The  limbs  consist  of  the  arms  and  legs,  and  are 
spoken  of  as  the  upper  and  lower  limbs  or  extremities 
respectively.  Each  upper  limb  includes  the  shoulder-blade, 
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collar-bone,  arm,  forearm,  and  hand ;  each  lower  limb 
includes  the  haunch-bone,  thigh-bone,  knee-cap,  leg,  and 
foot.  The  shoulder  possesses  great  freedom  of  movement. 
rjf»he  arm,  however,  possesses  still  greater  freedom  of  move- 


Fio.  3. — Thorax,  Shoulder  Girdle,  and  Upper  Extremity. 

a,  clavicle ;  l>,  scapula  ;  c,  humerus  ;  d,  ulna  ;  e ,  radius  ;  /,  carpus  ; 
g,  sternum  ;  h ,  bodies  of  vertebrae. 


ment,  because  the  head  of  the  arm-bone  (humerus)  is  round 
and  works  in  a  cup-shaped  socket  in  the  shoulder-blade,  thus 
forming  what  is  called  a  ball  and  socket  joint.  The  fore¬ 
arm  contains  two  bones  (radius  and  ulna),  which  enable  us, 
by  means  of  the  muscles  attached  to  them,  to  direct  the 
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palm  of  our  hands  downwards  (pronation)  or  upwards 

(supination)  at  pleasure.  The  wrist  has  eight,  the  palm 

five,  and  the  fingers  have  fourteen  small  bones.  These  are 

0  ♦, 

called  the  carpal,  metacarpal, 

and  phalangeal  bones  respec¬ 
tively.  The  upper  limbs 
have  been  called  the  faith¬ 
ful  ministers  of  the  mind. 
The  haunch-bones  are  the 
strongest  bones  of  the  body, 
and  form  with  the  sacrum  a 
cavity  called  the  pelvis,  which 
means  a  basin.  The  weight 
of  the  body  is  supported 
chiefly  by  the  haunch-bones, 
with  which  the  thigh  bones 
have  a  close  relationship, 
forming  with  them,  as  in  the 
case  of  the  shoulder,  a  ball 
and  socket  joint,  in  which, 
however,  the  movements  are 
not  so  free  as  in  the  case 
of  the  shoulder.  The  thigh 
has  a  single  bone  (femur), 
which  is  the  longest  and 

thickest  bone  in  the  body. 

«/ 

The  leg  contains  two  bones 
f  d  (tibia  and  fibula)  and  the  foot 
twenty-six,  of  which  seven 
are  called  tarsal,  five  meta¬ 
tarsal,  and  fourteen  phalangeal  bones  respectively.  The 
lower  limbs  are  used  for  the  purpose  of  locomotion. 


Fig.  4. — The  Muscles. 
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MUSCLES. 

#Musch$s  (Fig.  4)  form  the  fleshy  portion  of  our  bodies, 
and  it  is  by  means  of  them  that  we  are  able  to  stand  erect, 
run,  walk^«ift  weights,  and  perform  most  of  the  ordinary 
acts  of  life.  They  are  divided  into  two  kinds,  viz.,  voluntary 
and  involuntary.  The  voluntary  muscles  are  those  which 
are  directly  under  the  control  of  the  will,  such  as  those  of 


elbow  joint ;  W,  the  weight  of  the  hand. 


the  arms  and  legs.  The  involuntary  are  those  which  cannot 
be  controlled  by  the  will,  as,  for  example,  the  muscles  of 
the  heart  by  which  it  is  enabled  to  beat,  of  respiration, 
and  of  the  food  pipe  and  alimentary  canal  generally,  by 
the  action  of  which  food  passes  downwards  into  the 
stomach,  where  it  is  rolled  about  during  digestion  and 
afterwards  allowed  to  pass  into  the  small  intestines,  etc. 
All  these  movements  are  performed  without  our  knowledge, 
and  the  muscles  which  perform  them  have  accordingly  been 
called  involuntary  muscles,  Regular  and  moderate  use  of 
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the  muscles  causes  them  to  increase  in  size,  while  excessive 
use  or  disuse  has  the  opposite  effect. 

NERVOUS  SYSTEM.  *  ° 

The  nervous  system  is  composed  of  the  brain,  and  spinal 
cord  and  the  nerves  given  off'  by  these  structures.  The 
brain  and  spinal  cord  form  what  is  called  the  central 
nervous  system.  Nerves  which  convey  impressions  from 
the  special  organs  of  sense,  such  as  light  in  the  case  of 
the  eye,  sound  in  the  case  of  the  ear,  and  smell  in  the 

j&.  * 


Fig.  6. — A,  Front  View  of  a  Portion  of  the  Spinal  Cord. 

On  the  left  side  of  the  cord  the  anterior  roots,  AR,  are  cut  to  show  the 
posterior  roots,  PR. 

B,  Cross  Section  of  the  Cord. 

A,  anterior  fissure  ;  P,  posterior  fissure ;  G,  central  canal ;  C,  grey 
matter ;  W,  white  matter ;  A  R,  anterior  root ;  PR,  posterior  root ;  Gn, 
ganglion  of  posterior  root ;  T,  trunk  of  a  spinal  nerve. 

case  of  the  nose ;  and  impressions  from  the  skin,  such 
as  heat  and  touch,  are  called  afferent  nerves.  When 
these  impressions  reach  the  central  nervous  system  other 
nerves  come  into  play.  If  light,  for  instance,  is  too 
strong,  the  eyes  are  immediately  shut ;  or  if  a  thing 
which  is  touched  is  too  hot  we  immediately  pull  away  our 
hands.  These  movements,  in  common  with  all  voluntary 
movements,  are  effected  by  the  muscles  of  our  body,  and 
the  nerves  by  which  we  are  able  to  perform  them  are  called 
efferent  nerves. 

The  brain  and  spinal  cord  consist  of  nerves  and 
small  bodies  called  centres  or  ganglion  cells,  and  it  is 
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these  cells  which  receive  the  different  impressions.  The 
spinal  cord  is  about  18  inches  long  and  \  inch  broad.  It  is 
compose^  partly  of  white  and  partly  of  grey-looking 
nfatter,  the  white  forming  the  outside  portion  and  the  grey 
the  central  portion  of  the  cord.  The  spinal  cord  gives  off 
32  pairs  m  nerves  through  openings  on  either  side  of  the 
spine,  each  nerve  having  two  roots. 

The  spinal  nerves  not  only  carry  impulses  to  the  spinal 
cord,  but  carry  impulses  to  the  muscles.  The  fibres  in  the 
spinal  nerves  which  convey  impulses  to  the  cord  are  called 
sensory,  and  those  which  convey  impulses  to  the  muscles 
are  called  motor  fibres.  When  the  spinal  cord  is  injured 
the  motor  nerves  may  not  be  able  to  convey  impressions  to 
certain  parts  of  the  body.  Movements  and  other  actions 
are  not  then  possible,  and  the  injured  person  is  for  this 
reason  said  to  be  paralysed. 

Reflex  actions  are  those  actions  which  are  performed  un¬ 
consciously  or  without  the  action  of  the  will.  Many  of  our 
actions  are  performed  in  this  way. 

Locomotion  to  a  large  extent,  and  the  movement  of  the 
lungs  in  respiration,  are  examples  of  actions  of  this  nature. 

The  Brain  (Fig.  7)  is  a  very  complicated  organ,  and 
consists  of  very  many  different  and  important  parts.  It  is 
divided  into  the  cerebrum  and  cerebellum.  The  former  is 
divided  into  two  portions,  one  of  which  is  situated  in  either 
side  of  the  skull  cavity.  These  are  called  the  cerebral 
hemispheres,  and  are  connected  with  each  other.  Beneath 
the  cerebrum  or  great  brain,  as  it  is  also  called,  and  at  the 
back  of  the  skull  is  the  cerebellum  or  small  brain. 

The  brain  is  composed  of  the  same  substance  as  the  spinal 
cord,  and  gives  off  12  pairs  of  nerves  called  cranial  nerves, 
some  of  which  are  the  nerves  of  the  special  senses,  viz., 
smell,  sight,  taste,  and  hearing.  Others  are  for  regulating 
the  movements  of  the  muscles  of  the  eyeball  and  tongue. 
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Another  and  very  important  nerve,  called  the  pneumo- 
gastric,  which  consists  of  both  sensory  and  motor  fibres, 
supplies  branches  to  the  lungs,  heart,  food-pipe,  stomach, 
liver,  etc.,  to  enable  them  to  perform  their  proper  I  unctions. 


Fig.  7. — Side  View  of  the  Brain  and  Upper  Part  of  the  Spinal  Cord. 

C,  the  convoluted  surface  of  the  right  cerebral  hemisphere  ;  Cb,  cere¬ 
bellum  ;  M.  Ob,  medulla  oblongata  ;  N,  spinal  cord  with  spinal  nerves ; 

B,  the  bodies  and  Sp,  the  spines  of  the  vertebrae 

The  Sympathetic  Nervous  System  is  a  connected 
chain  of  ganglia  given  off’  by  the  spinal  nerves  on  either 
side  of  the  spine.  The  organs  in  the  belly  and  chest 
cavities  receive  branches  from  this  system.  It  is  the  sym- 
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pathetic  system  of  nerves  that  supplies  the  walls  of  arteries 
and  regulates  the  amount  of  blood  contained  in  them. 

It  is  the  action  of  the  sympathetic  nerve  which  causes 
sudden  blushing  or  blanching  of  the  face.  The  sympathetic 
system  of  nerves  also  regulates  the  action  of  the  stomach, 
heart,  an&# other  organs  in  the  abdomen  and  chest  to 
a  large  extent  and  helps  to  maintain  the  heat  of  the 
body. 


SECRETION. 

In*  order  to  understand  the  meaning  of  the  term  secretion 
it  is  necessary  to  know  something  about  the  structure  of 
glands,  which  perform  this  function.  The  term  gland  is 
derived  from  the  Latin  word  glans ,  which  means  an  acorn, 
and  is  so  called  from  its  resemblance  to  that  seed.  Glands 
are  composed  of  small  tubes  lined  with  cells. 

Some  glands  are  very  small  and  have  one  tube  only, 
while  other  glands  are  of  large  size  and  contain  many  tubes. 
These  small  cells  manufacture  the  various  substances  for  the 
digestion  of  food,  such  as  the  saliva  or  spittle  which  is 
formed  in  the  mouth,  and  the  gastric  juice  which  is  formed 
in  the  stomach.  They  also,  however,  form  other  substances, 
such  as  the  milk  which  is  formed  in  the  breast  for  the 
nourishment  of  infants.  This  is  known  as  secretion. 

EXCRETION. 

Excretion  means  the  removal  from  the  blood  of  carbonic 
acid  gas,  water,  urea,  and  other  waste  products  which  are 
formed  during  the  performance  of  the  various  functions  of 
the  body. 

Special  organs  have  been  provided  for  this  purpose,  the 
chief  organs  being  the  lungs,  kidneys,  and  skin. 
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Fig.  8. — Diagram  to  Illustrate  the  Structure  of  Glands. 

A,  Typical  structure  of  a  mucous  membrane  with  two  layers  of  epi¬ 
thelial  cells,  a,  b ;  c,  the  connective  tissue  beneath,  with  e,  blood-vessels, 
and  /,  connective-tissue  cells. 

B,  the  same  with  one  layer  of  cells  resting  on  b,  the  so-called  basement 
membrane.  1 ,  a  simple  tubular  gland  ;  2,  a  tubular  gland  dividing : 
3,  a  saccular  gland  ;  4,  a  divided  saccular  gland  with  duct  d  ;  5,  a  similar 
gland  more  divided  ;  0,  a  racemose  gland,  part  only  being  drawn.  In 
Figs.  2-6  the  blood-vessels  are  omitted. 


THE  KIDNEYS. 


THE  KIDNEYS. 

#The  kiSneys  are  two  in  number,  one  of  which  is  situated 
on  either  side  of  the  body,  at  the  back  near  the  vertebral 
column  ami* just  below  the  ribs.  Both  kidneys  are  supplied 
with  blood-vessels  (arteries  and  veins).  Each  kidney,  more¬ 
over,  has  a  tube  called  the  ureter  connected  with  it,  which 


Fig.  9. — The  Urinary  Organs. 

K,  kidneys ;  Ur,  ureters ;  Bl, 
bladder  ;  1,  openings  of  ureters,  and 
2,  opening  of  urethra  in  the  bladder  ; 
Ao,  aorta;  V.C.I.,  inferior  vena  cava. 


v.  a,  small  artery  entering  and 
forming  the  glomerulus  gl,  and  finally 
leaving  in  a  small  vein,  v.e  ;  c,  tubule  ; 

a,  epithelium  over  the  glomerulus  ; 

b,  epithelium  lining  the  capsule. 


conveys  the  waste  matter  (urine)  from  the  kidney  to  the 
bladder,  from  which  it  is  discharged  at  intervals. 

The  minute  structure  of  the  kidneys  is  exceedingly  inter¬ 
esting  but  complicated.  It  consists  of  numerous  small 
tubes,  each  of  which  is  dilated  at  one  end  forming  a  sac  or 
capsule.  These  are  called  Malpighian  capsules  (Fig.  10.) 
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Inside  these  capsules  are  clusters  of  small  arteries  and  veins 
called  glomeruli. 

The  urine,  which  is  formed  partly  in  these  structures  and 
partly  in  the  cells  with  which  the  tubes  are  lined  by  a  pro¬ 
cess  of  filtration  and  secretion,  passes  alone;  the  small  tubes, 

1  *  * 

and  ultimately  finds  its  wav  into  the  ureter  and  bladder. 

<  i 

Composition  of  Urine.  Urine  is  a  yellowish  coloured 
fluid  consisting  chiefly  of  water  and  urea.  It  also,  however, 
contains  some  chloride  of  sodium  (common  salU  and  other* 
mineral  substances,  such  as  lime  and  magnesia,  and  some 
gases,  chiefly  carbonic  acid  gas.  From  40  to  00  ounces  of 
urine  are  excreted  daily.  The  amount  excreted,  however. 

i 

depends  very  much  upon  the  quantity  of  liquid  consumed, 
and  the  amount  of  blood  which  circulates  through  the 

V. 

kidnevs.  During  hot  weather  the  skin  is  unusually  active 
and  gives  off’  a  large  amount  of  sweat,  while  the  kidnevs 

Cm  Cm  t 

excrete  very  little  urine  indeed.  Cold,  on  the  other  hand, 
drives  the  blood  from  the  skin  to  the  internal  organs,  and 
the  kidneys  in  consequence  act  freely,  and  a  large  quantity 
of  urine  is  eliminated,  while  the  skin  hardly  acts  at  all. 


THE  SKIN. 

The  Structure  of  the  Skin.  The  skin  consists  of  two 
chief  layers.  The  first  or  outer  layer  is  called  the  epider¬ 
mis,  cuticle,  or  scarf  skin.  This  layer  is  made  up  of 
numerous  small  cells,  which  vary  in  shape  at  different 
depths.  The  uppermost  cells,  which  are  flat,  are  being 
continually  cast  off’.  The  deepest  layer  consists  of  round 
or  cubical  cells,  and  contains  pigment  or  colouring  matter. 
The  pigment  accounts  for  the  differences  in  colour  of 
different  races  of  people  and  the  degree  of  colour  in  people 
of  different  caste  or  type  who  belong  to  the  same  country. 
Exposure  to  great  heat  causes  pigmentation  of  the  skin. 
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There  are  no  blood-vessels  in  the  epidermis.  J  lie  seeorid 
layer,  called  the  dermis,  eutis,  or  true  skin,  is  thick  and 
tough.  It  is  from  this  layer  of  the  hides  of  animals  that 
Uather  is  made,  The  small  blood-vessels  which  nourish  the 
skin,  the  roots  of  the  hair,  and  the  sweat  and  oil  glands 
are  all  fofirid  in  the  dermis.  The  dermis  also  contains 
elastic  and  connective  tissue,  and  numerous  small  and 


Fig.  11. — Thk  Skin. 

A,  Section  of  skin  showing  sweat  glands,  a,  epidermis  ;  6,  its  deeper 
or  Malpighian  (pigment)  layer;  e,  d,  dermis;  /,  fat;  y,  sweat  glands; 
h,  duets  ;  i,  opening  of  duct  on  surface. 

/i. — Section  of  skin  showing  hairs  and  sebaceous  glands,  b,  fine 
muscles  connected  with  tbe  hair  sheaths,  c. 

delicate  muscular  fibres.  When  tbe  epidermis  or  upper 
layer  is  rubbed  off,  the  dermis  or  lower  layer  bleeds  freely. 

The  Sweat  Glands.  The  sweat  glands  have  openings  or 
pores  all  over  the  body.  There  may  be  two  or  three 
millions  of  them.  They  are  J  inch  in  length  and  TJ17J  inch 
in  diameter. 

The  Oil  Glands.  The  oil  glands  secrete  an  oil  which  keeps 
the  skin  anti  hair  soft  and  pliable,  anti  prevents  them  from 
becoming  dry  and  unhealthy.  ROJA  MUTH1AH 

“  KOTTAIYUR-623 10* 
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The  Elastic  Tissue.  The  elastic  tissue  in  the  dermis 
causes  the  furrows  which  appear  in  the  skin  in  old  age. 

The  Muscular  Fibres.  The  muscular  fibres  during  eon- 
traction  force  the  oil  out  of  the  oil  glands.  Thee  also  stun 
the  How  of  sweat  from  the  sweat  glands  when  the  body  is 
exposed  to  great  cold,  and  in  this  way  help  to  pre  rent  loss 
of  heat.  On  the  other  hand,  these  small  muscles  become 
relaxed  during  active  exercise  or  exposure  to  great  heat, 
and  more  sweat  than  usual  then  escapes  from  the  skin, 
ddie  sweat  rapidly  evaporates  or  dries  up,  and  in  this  way 
the  body  is  kept  cool.  If  this  were  not  the  case  the  tem¬ 
perature  of  our  bodies  would  become  so  great  as  to  make  it 
impossible  for  tis  to  live. 

Perspiration  or  Sweat.  Sweat  consists  chiefly  of  water. 
It  also  contains  some  salts  and  oil.  Sweat  is  acid  in  its 
normal  condition.  When  alkaline  it  smells  badly.  Two 
pints  or  more  of  sweat  escape  from  our  bodies  daily.  In 
hot  countries  the  amount  is  much  larger  than  in  cold 
countries.  It  is  sometimes  more  than. ’25  per  cent,  greater. 
When  much  oil  is  poured  out  the  skin  looks  dirty  and 
greasy.  If  we  do  not  keep  our  skins  clean  the  pores 
become  blocked  up,  the  sweat  cannot  escape,  and  the  health 
sutlers.  Our  bodies  begin  to  smell,  and  people  who  are 
cleanly  in  their  habits  will  object  to  our  presence.  Skin 
diseases  are  often  caused  by  dirt  and  neglect. 


INSPIRATION. 

Inspiration.  The  air  we  breathe  passes  through  the 
nostrils,  mouth,  threat,  and  windpipe  into  the  lungs,  one  of 
which  is  situated  on  either  side  of  the  chest.  1  he  walls  of 
the  chest,  as  has  been  shown,  are  so  elastic  in  their  con¬ 
struction  that  thev  can  easily  rise  and  fall  during  breathing 
These  movements  are  effected  then,  by  virtue  of  the  elastic 
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nature  of  the  chest  walls  and  lungs,  and  by  certain  muscles, 
including  those  of  the  neck,  chest,  and  belly.  The  most 
important  muscle  of  all,  however,  is  the  diaphragm  or  midriff, 
wtiich  is  situated  at  the  lowest  part  of  the  chest  cavity,  and 
separates  it  from  the  abdominal  cavity.  The  action  of  all 
these  muwjfes  is  regulated  by  the  nervous  system. 

Tt  will  be  seen  from  one  of  the  diagrams  here  given  that 


Fig.  12. — Diagram  to  show  the  Changes  in  the  Sternum,  Diaphragm, 
and  Abdominal  Wall  in  Respiration. 

A,  inspiration ;  B,  expiration ;  TV,  trachea ;  St,  sternum ;  I),  dia¬ 
phragm*;  Ab,  abdominal  wall.  The  shaded  part  is  to  indicate  the 
stationary  air. 


the  diaphragm  is  arch-shaped.  During  the  act  of  breathing 
it  contracts  or  draws  itself  together  ;  the  arch  slowly  loses 
its  curve,  the  lungs  become  filled  with  air,  and  extend 
downwards,  following  closely  the  descent  of  the  arch  of  the 
diaphragm,  and  at  the  same  time  the  ribs  are  pushed  out- 
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wards.  The  chest  thus  becomes  greatly  increased  in  size. 
All  these  movements  are  performed  while  taking  air  into 
the  lungs.  This  is  called  “Inspiration.”  (Fig.  12  A.) 

Expiration.  When  the  lungs  have  taken  in  as  much 
air  as  they  can  contain,  a  short  pause  ensues.  The  chest 
walls  then  begin  to  fall  slowly.  All  the  movements  are 
exactly  the  opposite  of  those  which  take  place  during  in¬ 
spiration.  This  is  known  as  “Expiration.”  (Fig.  12  B.) 

Kespiration.  The  combined  movements  of  inspiration 
and  expiration  constitute  what  is  called  respiration,  or 
breathing.  When  as  much  air  as  possible  is  forced  out  of 
the  lung  by  expiration,  that  which  still  remains  in  it  is 
called  residual  air.  “  The  air  which  is  left  in  the  lung  after 
an  ordinary  expiration  is  called  supplemental  air.  The  air 
comprehended  under  these  names  does  not  leave  the  lungs, 
and  is  therefore  called  stationary  air  ”  (Huxley). 

The  Structure  of  the  Lungs.  In  order  to  be  able  to 
understand  what  happens  to  the  air  taken  into  the  lungs,  it 

is  necessary  to  have  some  idea  of  their 
structure.  The  lungs,  then,  are  com¬ 
posed  of  what  are  called  air-cells, 
arranged  together  like  bunches  of 
grapes,  as  shown  in  Fig.  13.  These 
bunches  of  cells  are  on  an  average  only 
Qi  Toth  part  of  an  inch  in  diameter.  Each 

cell  has  numerous  minute  blood-vessels 
coursing  through  its  walls,  which 
contain  impure  blood  brought  from 

-A  Small  Piece  1  ° 

of  lung.  all  parts  of  the  body.  It  has  been 

the^ af r-oeiis^T j'and  minute  calculated  that  if  all  the  cells  were 
an-  tube,  a.  spread  out  they  would  present  a 

surface  measuring  about  fourteen  thousand  square  feet. 
We  breathe  sixteen  or  seventeen  times  in  the  minute, 
and  at  each  breath  the  cells  become  filled  with  pure  air. 
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Changes  which  take  place  in  the  Lungs  during  Respira¬ 
tion.  The  small  blood-vessels  in  the  cell  walls  are  constantly 
and  greedily  absorbing  or  helping  themselves  to  the  oxygen 
contained  in  the  inspired  air,  and  giving  off  its  impurities 
in  the  form  of  carbonic  acid  gas,  watery  vapour,  and  other 
waste  m^btfers.  Every  time  we  breathe  we  take  in  about 
three-quarters  of  a  pint  (20  to  30  cubic  inches)  of  pure  air, 
and  allow  the  same  amount  of  impure  air  to  escape  from 
®  the  lungs. 

DIGESTION. 

Tne  object  of  digestion  is  to  render  the  food  which  we 
eat  fit  for  the  nourishment  and  growth  of  our  bodies.  The 
digested  food  is  absorbed  by  the  small  blood-vessels  and 
other  structures  in  the  walls  of  the  stomach  and  intestine. 

The  Digestive  System  consists  of  the  mouth,  in  which 
are  the  teeth,  tongue,  salivary  and  numerous  other  small 
glands  which  secrete  or  form  the  saliva  or  spittle,  the  soft 
palate  which  forms  the  back  part  of  the  roof  of  the  mouth 
and  ends  in  the  uvula  or  small  tongue-like  body  which  is 
seen  at  the  back  of  the  throat.  The  tonsils  on  either  side 
of  the  throat,  the  oesophagus,  gullet,  or  food  pipe,  which 
convevs  the  food  to  the  stomach,  the  stomach  itself,  the 
large  and  small  intestines,  the  pancreas,  and  the  liver  are 
also  included  in  the  digestive  system.  The  digestive 
system  is  also  called  the  alimentary  system.  The  route 
along  which  the  food  travels  is  called  therefore  the  alimen¬ 
tary  canal. 

Teeth.  Teeth  begin  to  appear  in  infants  when  they  are 
about  six  months  old.  The  first  set,  called  the  temporary 
or  milk  teeth,  are  twenty  in  number.  The  second  set, 
called  the  permanent  teeth,  are  thirty-two  in  number.  The 
last  of  the  molars,  or  wisdom  teeth,  do  not  appear  until 
adult  life.  They  may  not  appear  until  the  age  of  thirty 
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years  even.  The  front  teeth  four  in  number  in  each  jaw, 
are  called  incisors  or  cutting  teeth.  Next  to  them  come 
the  canines,  which  are  narrow  and  blunt-pointed.  There 
is  one  canine  tooth  on  either  side  of  the  incisors  in  beJth 
jaws.  Next  to  the  canines  on  either  side  and  in  both  jaws 
are  two  bicuspids  ;  and,  lastly,  in  grown-up  peopl'd  are  three 
molars  or  grinders,  also  on  either  side  in  both  jaws, 
situated  at  the  back. 


Fig.  14. — The  Teeth. 


Fig.  15. — Section  of  Tooth  show¬ 
ing  Structure,  a,  enamel,  b,  den¬ 
tine,  c,  cavity. 


Teeth  have  a  crown,  neck,  and  fangs.  The  crown  is 
covered  with  enamel,  which  is  very  brittle  because  it 
contains  two  per  cent,  only  of  animal  matter.  The  teeth, 
however,  are  made  chiefly  of  a  substance  called  dentine, 
which  is  hard  like  bone,  but  different  in  structure.  The 
fangs  of  teeth  are  coated  with  a  substance  of  a  bonv  nature 
called  cement.  The  inside  of  the  fangs  is  filled  with  a 
substance  called  pulp,  in  which  are  a  large  number  of 
small  branches  of  blood-vessels  and  nerves,  the  main 
trunks  of  which  enter  at  the  tip  of  the  fangs.  This 
accounts  for  the  severe  pain  felt  in  decaying  teeth. 
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The  Tongue  consists  almost  entirely  of  muscular  tissue,  by 

means  of  which  it  can  be  moved  in  every  direction.  It  is 

by  these  movements  that  the  food  is  rolled  about  in  the  mouth 
</  ....  ■■  -  — —  - . 

—  ■■ii  ■■  i  i«i  ii»y  ii  w  lW”  i  i  1  w— ^  1 

a^d  mixed  with  the  saliva  during  mastication  or  chewing. 

The  tongue  is  also  of  great  help  during  the  act  of  swallowing. 
The  sma&  bodies  which  project  from  the  surface  of  the 
tongue,  and  which  are  best  seen  at  the  bach,  are  called 
papillae.  In  the  papillae  are  small  delicate  structures  called 
taste  bodies  or  taste  bulbs.  The  taste  bodies  in  the 
papillae  in  the  front  and  side  portion  of  the  tongue  are  for 
sweet  substances,  while  those  at  the  back  are  for  bitter. 

Tiie  Salivary  Glands.  (Fig.  16.)  The  large  glands 
of  the  mouth  are  situated 
at  the  angle  of  the  lower 
jaw,  under  the  jaw,  and 
under  the  tongue.  The 
mouth  is  also  lined  with 
numerous  smaller  glands1 
which  secrete  a  substance 


called  mucus.  The  larger 

glands  secrete  the  saliva. 


Fio.  16. — Dissection  to  show  the 
Salivary  Glands. 


The  chief  constituent  of 
saliva  is  a  ferment,  called 
ptyalin,  which  converts 
starch  into  grape  sugar. 

v  ,  i-  i  a,  the  sublingual  gland,  and  b,  the 

I  lie  Saliva  also  dissolves  submaxillary,  with  their  ducts  opening 
TIT"  l-  i  into  the  floor  of  the  mouth  by  the 

Solid  bodies,  such  as  sugar  tongue  at  d  ;  r,  parotid  gland  with  duct 

i  77  i  j  opening  into  the  mouth  at  e. 

and  salt,  and,  as  was  stated__ 

before,  helps  us  to  swallow  our  food.  Over  twenty 
ounces  of  saliva  are  secreted  daily. 

The  (Esophagus,  Gullet,  or  Food  Pipe  is  about  10  inches  in 
length  and  situated  behind  the  wind  pipe,  which  is  protected 
against  the  entrance  of  food  bv  a  covering  or  lid  called  the 
epiglottis,  which  closes  when  the  food  is  being  swallowed. 
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Our  food  does  not  drop  into  our  stomachs  suddenly.  |  It 
is  carried  down  the  gullet  by  a  series  of  what  are  called 

c 

tp 


Fig.  17. — The  Organs  of  the  Chest  and  Abdomen  separated  by  the 

Diaphragm,  seen  from  the  Back. 

A,  tube,  where  the  food  passes  through  (oesophagus) ;  B,  heart ;  C, 
stomach ;  D,  the  spleen ;  E,  kidneys ;  F,  main  intestine ;  G,  liver ; 

H,  pancreas  :  I,  small  intestine. 

vernacular  or  worm-like  movements.  It  is  by  this  action 
that  water  and  food  can  be  swallowed  by  persons  while 
standing  on  their  heads,  and  that  horses  and  cows  cam 
\ swallow  while  grazing. 

The  Stomach  is  merely  a  bag,  which  is  larger  at  the 
one  end  than  the  other.  The  entrance  to  the  stomach  is 
known  as  the  cardiac  and  the  outlet  as  the  pyloric  orifice 
or  opening,  It  is  about  12  inches  long.  The  gullet  enters 


DIGESTION. 


25 


near  the  middle.  The  interior  of  the  stomach  is  lined  Avith 
minute  glands,  called  peptic  glands,  which  secrete  a  liquid 
called  the  gastric  juice.  The  gastric  juice,  amongst  other 
i ngrediefits,  contains  hydrochloric  acid  and  substances 
called  pepsin  and  rennin,  both  of  which  are  ferments. 
It  is  ch»ef»v  by  means  of  these  substances  that  digestion 
is  carried  out  in  the  stomach.  About  240  ounces  of 
gastric  juice  are  secreted  daily.  The  food  is  mixed  with 
0  the  gastric  juice  by  the  movements  of  the  stomach  walls 


Fig.  18. — Diagram  of  Organs  in  Abdomen. 

G,  gullet ;  S,  stomach  ;  D,  duodenum  with  bile  and  pancreatic  ducts 
opening  on  inner  side  ;  S.I,  small  intestines  ;  Cc,  caecum  with  vermiform 
appendix;  C,  colon  or  large  intestine;  R,  rectum;  L,  liver;  G.B,  gall¬ 
bladder  ;  P,  pancreas  ;  Spl,  spleen  ;  R.K  and  L.K,  right  and  left  kidneys ; 
B,  bladder  with  two  ureters  opening  into  it  at  the  upper  end. 


! 


caused  by  the  action  of  certain  layers  of  muscles  in  the 
same  way  as  the  food  is  mixed  with  saliva  in  the  mouth  by 
the  mov ements  of  the  tongue.  Gastric  juice  digests  nitro¬ 
genous  food,  but  stops  the  digestion  of  starch.  When  food 
is  digested  in  the  stomach  it  is  converted  into  a  substance 
called  chyme,  which  has  a  sour  smell  and  taste.  During: 

o 

digestion  in  the  stomach  the  nitrogenous  food  stuffs  are 
^converted  into  bodies  called  peptones.  These  peptones  and 
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salt,  sugar,  and  other  substances  are  partly  absorbed  in  the 
stomach  and  partly  in  the  intestines. 

The  Intestines  are  divided  into  the  small  and  large 
intestine  respectively.  The  small  intestine  comes  nrst,  aryl 


Fig.  19. 


is  about  20  feet,  while  the  large  intestine  is  only  5  feet  in 
length.  The  first  portion  of  the  small  intestine  is  called 
the  duodenum,  which  is  only  about  10  inches  long. 


The  duodenum  has  numerous  small  glands  in  its  walls, 
which  secrete  a  fluid  resembling  saliva.  This  fluid  helps  to 
digest  the  starchy  food  which  escapes  the  action  of  the 
saliva  in  the  mouth  and  stomach.  The  duodenum  is  an 
important  structure  also,  from  the  fact  that  it  is  into 
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this  part  of  the  small  intestine  that  the  bile  which  is 
formed  in  the  liver  and  the  pancreatic  fluid,  which  is 
formed  An  an  organ  called  the  pancreas,  both  enter.  The 
pancreas,  it  may  be  here  stated,  is  an  organ  7  inches 
lon^and  1  b  inch  wide.  W  hen  the  chyme  passes  out  of 
the  stomach  into  the  duodenum  it  becomes  mixed  with  the 
pancreatic  fluid  and  bile.  The  former  helps  to  complete 
the  digestion  of  starchy  food. 

The  Pancreatic  Fluid,  be¬ 
sides  acting  on  starchy  and 
nitrogenous  food,  contains 
a  substance  which  mixes 
with  fats  and  oils  in  food, 
making  an  emulsion  which 
is  easily  absorbed.  Bile,  as 
will  be  pointed  out  presently, 
has  a  similar  action.  Trypsin 
is  the  name  given  to_.th e. 
ferment  in_  the  pancreatic. 

fluid,  which  converts  nitro¬ 
genous  food  into  •peptones. 

The  small  intestines  have 

numerous  small  structures 

» 

called  yilli.  containing  blood¬ 
vessels  and  lacteals,  which^ 
absorb  the  digested  food,  and 

also  numerous  small  gland sT 

which  secrete  a  fluid  called  the  intestinal  l’uice.  The  fluid 

.  '  '  ~  - 1  '  - —  ■  - - — 

in  the  lacteals  is  called  chyle,  which  has  a  milky  appear¬ 
ance,  hence  the  term  lacteals.  The  walls  of  the  small 
intestine  themselves  have  also  a  large  supply  of  lacteals 
and  blood-vessels. 

The  Liver  is  situated  on  the  right  side  of  the  body 
behind  the  lower  ribs  and  below  the  diaphragm  or  midriff. 


Fig.  20. — Two  Villi.  Highly 
Magnified. 

e ,  epithelium ;  h.v,  blood-vessels ;  I, 
lacteals. 
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It  extends  in  health  to  about  half  an  inch  below  the  ribs, 
and  can  be  felt  during  inspiration.  A  healthy  liver  weighs 
from  40  to  60  ounces.  It  sometimes,  however,  becomes 
greatly  enlarged  and  heavier  from  disease.  The  liver  h 
made  up  of  cells  each  about  the  ^L_th  Part  °f  an  kwh  in 
size.  The  small  cells  secrete  bile  from  the  blood  carried  in 
the  blood-vessels  which  pass  through  itv  The  amount  of 
bile  secreted  daily  is  about  40  ounces.  When  made  the 
bile  is  conveyed  in  numerous  small  tubes,  called  bile  duets, 
into  a  single  larger  duct  which,  as  has  been  stated,  pours 
its  contents  into  the  duodenum.  If  there  is  any  obstruc¬ 
tion  in  this  large  duct  the  bile  which  should  pass  into  the 
duodenum  gets  absorbed  by  the  blood-vessels,  is  carried 
in  the  circulation  to  all  parts  of  the  body,  and  gives  rise  to 
what  is  called  jaundice.  Bile  emulsifies  fat,  prevents  food 
from  decomposing  and  forming  gas,  and  helps  the  digested^ 
food  to  pass  easily  along  the  alimentary  canal .  It  is 
afterwards  partly  absorbed  by  the  intestine,  gets  into  the 
blood,  and  helps  to  keep  up  the  heat  of  the  body.  A 
substance  called  glycogen  or  animal  starch  is  formed  in  the 
liver  in  large  amount.  Glycogen  becomes  converted  into 
sugar.  Sometimes  the  sugar  formed  in  this  way  is  so  great 
in  amount  that  it  cannot  all  be  made  use  of,  and  the  excess 
quantity  passes  out  of  the  system  in  the  urine.  The  dis¬ 
ease  called  diabetes  is  due  to  this  cause. 

The  large  intestine  absorbs  whatever  fluid  remains  after 
digestion,  collects  its  waste  products,  and  ultimately  passes 
them  out  of  the  system. 


THE  BLOOD  AND  ITS  CIRCULATION. 

We  all  know  that  the  blood  which  escapes  from  a  cut 
artery  is  of  a  bright  red,  and  that  from  a  cut  vein  of  a 
dark  purplish  colour.  When  a  drop  of  blood  is  placed 
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under  a  microscope  it  is  found  to  consist  of  innumerable 
yellowish-looking  small  flat  bodies  called  blood  corpuscles, 
which  float  about  in  a  colourless  liquid  called  the  liquor 
sanguinis  (blood  liquid).  There  are  two  kinds  of  blood 
cof’js.jscles,  viz.,  the  red  and  the  white. 

Red  Corpuscles  are  only  about  the  -g^—th  part 

of  an  inch  in  diameter  and  the  yowo  o'th  part  of  an  inch  in 
thickness,  so  that  in  one  drop  of  blood  we  may  have 


r,  red  corpuscles  seen  on  the  flat ;  r’ ,  red  corpuscles  seen  on  edge,  and 
run  together  into  rows  ;  a,  b ,  colourless  corpuscles,  nucleus  not  seen  ; 
c,  d,  e,  colourless  corpuscles,  nucleus  seen  ;  c,  containing  also  granules. 

several  millions  of  them.  When  observed  under  the  micro¬ 
scope  they  are  seen  to  run  together  in  the  form  of  rolls  of 
coins.  These  corpuscles  vary  in  size,  shape,  and  structure 
in  different  animals.  It  will  be  remembered  that,  when 
dealing  with  respiration,  it  was  pointed  out  that  these 
little  corpuscles  take  up  oxygen,  which  they  convey  to  all 
parts  of  the  body.  This  is  their  chief  use.  The  blood 
also  contains  the  elements  of  nutrition  for  the  tissues  of 
the  body.  It  carries  away  the  waste  products  to  the 
different  organs  which  excrete  them.  It  is  from  the  blood, 
moreover,  that  the  saliva,  gastric,  and  other  juices  are 
formed,  ft  also  helps  to  keep  the  body  warm. 


THE  BLOOD  AND  ITS  CIRCULATION. 


31 

solid  mineral  matter  which  we  consume,  such  as  lime  and  iron 
salts,  are  similarly  dissolved  to  be  made  fit  for  nature’s  use. 
Blood  alsj)  contains  gases,  such  as  carbonic  acid  gas,  nitrogen, 
ar*}  oxygen.  One  volume  of  blood  contains  about  \  volume 


of  these  gases.  The  blood  weighs  over  one-thirteenth 
part  of  the  entire  weight  of  the  body,  while  the  gases  in 
solution  represent  in  their  free  state  about  one  half  of  the 
entire  volume  of  the  blood,  of  which  about  §  are  carbonic 
acid,  and  about  |  oxygen.  There  is  also  a  little  nitrogen. 

The  Circulation.  The  circulatory  system  consists  of 
the  heart,  arteries,  capillaries,  and  veins. 
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White  Blood  Corpuscles.  We  always  find  in  blood  some 
small  white  bodies,  called  white  blood  corpuscles.  In  healthy 
blood  there  is  usually  one  or  two  to  about  every  five  or 
six  hundred  red  corpuscles.  In  some  diseases  the  number 
of  white  corpuscles  may  be  very  great.  White  b.jod 
corpuscles  are  globular  in  shape  and  larger  than  olio  ieo,  01 
about  the  part  of  an  inch  in  diameter.  In  the 

living  state  they  are  always  changing  their  form.  Each  of 
the  white  or  colourless  corpuscles  has  in  its  centre  what  is  , 
termed  a  nucleus.  The  nucleus  can  be  brought  into  view 
when  a  little  water  or  dilute  acetic  acid  is  added  to  blood 
when  it  is  being  examined  under  the  microscope.  Certain 
colouring  matters  do  the  same  thing.  There  is  a  nucleus 
in  the  white  blood  corpuscles  of  all  animals.  The  red  blood 
corpuscles  of  human  beings  and  animals  which  suckle  then 
young  have  no  nuclei.  The  red  corpuscles  of  birds,  fishes, 
and  some  other  animals  have,  however,  large  nuclei. 

Coagulation  of  the  Blood.  In  clotted  blood  the  red  . 
solid  portion  consists  chiefly  of  the  red  blood  corpuscles 
caught  in  a  net-work  of  a  substance  called  fibrin.  The 
liquid  portion  is  called  serum.  This  is  the  same  substance 
as  that  which  escapes  from  a  blister  of  the  skin  when  it  is 
opened.  Blood  always  clots  when  it  comes  in  contact 
with  any  outside  object,  and  it  is  the  fibrin  chiefly  which 
causes  this.  If  this  did  not  happen  we  might  bleed  to 
death  from  even  small  wounds.  The  blood  serum  contains 
a  large  quantity  of  albumen.  It  also  contains  soda  and 
potash  and  other  mineral  substances  obtained  from  the 
food  which  we  eat.  Soda  is  one  of  the  chief  constituents 
of  blood  serum,  and  is  got  chiefly  from  the  common  salt 
which  we  use.  These  mineral  substances,  called  alkalies, 
keep  the  fat,  which  is  liquefied  in  the  alimentary  system, 
in  the  same  liquid  state  in  the  blood,  and  thus  makes  it 
more  fit  for  the  nourishment  of  our  bodies.  All  the  other 
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The  Heart  is  a  muscular  organ  containing  four  cavities, 
which  are  separated  from  each  other  by  partitions.  The 
two  upper  cavities  are  called  the  right  and  lefr  auricles, 
and  the  two  lower  the  right  and  left  ventricles  respectively. 
The  right  auricle  opens  into  the  right  ventricle,  vd  the 
left  auricle  into  the  left  ventricle.  Each  of  these  openings 
is  provided  with  little  valves  or  doors,  which  open  and  shut 
alternately.  It  is  situated  within  the  chest  cavity  (Fig.  22) 
and  is  inclined  more  to  the  left  than  the  right  side.  The* 
pointed  end  of  the  heart,  called  the  apex,  may  be  felt  beating 
a  little  below  the  left  nipple  between  the  fifth  and  sixtl?  ribs. 
The  sounds  produced  when  the  heart  beats  may  also  be 


heard  if  the  ear  is  applied  to  this  part  of  the  chest  wall. 

Arteries  are  the  tubes  through  which  the  pure  bloody 
from  the  heart  is  distributed  to  the  different  parts  of  the 
body.  They  are  of  an  elastic  nature,  so  that  when  the 
blood  passes  into  them  they  }deld,  become  distended,  and 
afterwards  contract,  and  thus  force  the  blood  onwards.  It 
is  this  action  which  causes  the  pulsation  at  the  wrist  and 
elsewhere.  The  heart  beats  from  70  to  90  times  per  minute 
in  healthy  adults,  but  much  more  quickly  in  children. 
The  number  varies  also  in  disease,  and  under  numerous 
other  conditions,  such  as  during  rest,  exercise,  and  sleep. 

Capillaries  are  the  smaller  tubes  in  which  arteries  end. 
They  are  of  microscopic  size,  and  are  so  numerous  that  we 
cannot  puncture  any  portion  of  our  skin  without  causing 
blood  to  ooze  from  them.  Arteries  have  three  different 
layers  or  coats.  Capillaries  have  only  one  coat,  which  is 
exceedingly  thin,  and  consists  of  small  delicate  cells, 
through  which  the  elements  of  nutrition  contained  in  the 
blood  pass  to  the  tissues.  At  the  same  time  waste  matters 
are  thrown  out  of  the  tissues  and  pass  into  the  blood, 
which  passes  on  to  the  veins,  which  begin  where  the 


capillaries  end. 
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Veins  are  tubes  which  convey  the  impure  blood  back  to 
the  heart  and  thence  to  the  lungs,  where  it  is  purified  as 


described  under  respiration.  The  veins  are  provided  with 
small  valves  (Fig.  23)  at  intervals,  so  that  the  blood 
which  has  passed  on  may  not  be  allowed  to  return  during 
its  journey  to  the  heart. 

The  Main  Artery  of  the  body  is  called  the  aorta.  It 
begins  at  the  left  ventricle,  passes  up  a  Tittle  way  behind 


Fin.  24. — The  Heart. 


the  breast-bone,  then  makes  a  curve 
alongside  the  back-bone,  dividing 

c 
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and  passes  downwards 
lower  down  into  two 


% 
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branches,  which  again  subdivide  into  two  branches,  one  of 
which  passes  down  either  leg.  The  latter  give  off  still 
smaller  branches  to  supply  nutrition  to  the  muscles  and 
other  tissues.  The  aorta  also  gives  off*  branches  to  supply 
the  head,  neck,  and  arms.  The  large  veins  which  revive 
impure  blood  from  the  small  veins  of  the  uppef'  aha  lower 


Fig.  25. — Front  View  of  the  Heart,  Great  Vessels,  and  Lungs.  (The 
lungs  have  been  drawn  aside  in  order  to  show  the  other  structures  fully. 
The  outer  layers  of  the  pericardium  and  the  pleurae  have  been  removed.) 

R.  V,  right  ventricle  ;  Z.  V,  left  ventricle  ;  R.A,  right  auricle  ;  L.A,  left 
auricle  ;  A  o,  aorta  ;  P.  A ,  pulmonary  artery  ;  P.  V,  pulmonary  veins  ; 
R.L,  right  lung  ;  Z.Z,  left  lung  ;  V.S,  vena  cava  superior ;  S.C,  subclavian 
vessels;  C,  carotids;  R.J.V,  and  L.J.V,  right  and  left  jugular  veins; 
V.I ,  vena  cava  inferior  ;  T,  trachea  ;  B,  bronchi. 

All  the  great  vessels  but  those  of  the  lungs  are  cut. 


portions  of  the  body  empty  themselves  into  the  right 
auricle  through  large  veins  called  the  venae  cavae.  The 

o  o 

impure  blood  passes  from  the  right  auricle  into  the  right 


ventricle,  and  the  right  ventricle  in  its  turn  pumps  it  through 
the  pulmonary  artery  on  to  the  lungs  to  be  purified. 
When  purified  it  comes  back  to  the  left  auricle  through  the 
pulmonary  veins.  The  left  auricle  sends  the  purified  blood 
into  the  left  ventricle,  and  the  left  ventricle  in  its  turn 


AIR. 


sends  it  into  the  aorta  to  be  distributed  as  already 
described.  (Figs.  24,  25.)  Small  valves  are  placed  at 
the  different  openings  of  the  heart  to  make  sure  that  the 
blood  goes  the  right  road  and  to  prevent  it  from  rushing 
back  ^o  where  it  came  from.  The  blood  is  sent  from  the 
auricles  into  the  ventricles  bv  a  contraction  of  the  auricles 

t / 

in  the  upper  half  of  the  heart.  It  is  forced  into  the  aorta 
and  the  lungs  from  the  ventricles  by  a  similar  contraction 
•  of  the  ventricles. 


AIK. 

The  Composition  of  Air.  Pure  air  consists  of  two  gases, 
namely,  nitrogen  and  oxygen,  which  are  mechanically 
mixed ;  that  is  to  say,  do  not  combine  chemically  to  form  a 
third  body  as  hydrogen  and  oxygen  do  to  form  water.  Air 
is  seldom  pure.  In  every  100  parts  of  what  may  be  for  all 
practical  purpose  regarded  as  pure  air  there  are  of 


Oxygen, 

Nitrogen, 

Carbonic  Acid, 
Watery  Vapour,  - 
Ammonia, 

Ozone, 


20 ’99  parts. 
78-97  ,, 

*04  „ 

Traces. 
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Ozone  is  an  active  form  of  oxygen. 


The  Physical  Characters  of  Air.  Air  cannot  be  seen 
in  its  gaseous  form.  It  can,  however,  be  liquefied  by  great 
cold  or  pressure,  which  brings  the  small  particles  of  which  it 
is  composed  more  closely  together.  On  the  other  hand,  air 
expands,  increases  in  bulk,  and  becomes  lighter  when 
heated.  Pure  air  has  no  smell. 

The  Need  of  Air.  Fires  and  lights  go  out  when  the 
air  supply  is  cut  off.  On  the  other  hand,  fires  burn  more 
briskly  when  a  liberal  supply  of  air  is  provided  by  blowing 
into  them  with  a  pair  of  bellows  or  through  a  piece  of  hollow 


•'*  i  * 
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bamboo,  or  other  tube,  or  using  a  punkah  or  fan.  These 
ejects  are  due  entirely  to  the  oxygen  contained  in  the  air. 
Just  as  combustion  is  impossible  without  air,  so  human 
beings  and  animals  could  not  live  without  it.  The  oxygen, 
of  the  air  we  breathe,  purities  our  blood,  enables  us  tavrnake 
use  of  the  food  we  eat,  and  tits  it  for  the  sVippart  and 
growth  of  our  bodies.  It  also  produces  heat,  and  thus  helps 
to  keep  our  bodies  warm.  Combustible  substances  burn 
with  great  rapidity  in  pure  oxygen.  In  the  same  way,  if 
we  breathed  pure  oxygen,  our  tissues  would  be  rapidly 
consumed.  In  fact  it  would  be  impossible  to  live.  The 
oxygen  of  the  air  is  therefore  mixed  with  nitrogen  gas, 

*  V*  V  O' 

which  dilutes  it  and  renders  it  tit  for  breathing. 

The  Kind  of  Air  required.  Air  must  be  as  pure  and 
fresh  as  possible.  The  purest  air  is  to  be  found  in  the 
neighbourhood  of  the  sea,  on  the  tops  of  mountains,  and  in 
country  districts.  Ozone  is  found  in  larger  quantity  near 
the  sea  than  elsewhere.  The  most  impure  air  is  to  be 
found  in  large  cities  and  towns  where  there  is  much  trade, 
and  where  manufactures  are  carried  on  to  a  large  extent, 
and  in  all  places  where  the  removal  of  dirt  is  neglected. 


IMPURITIES  OF  EXPIRED  AIR. 

Carbonic  Acid.  The  expired  air  is  estimated  to  con¬ 
tain  about  100  to  1*20  times  more  carbonic  acid  than  the 
inspired  air.  The  amount  of  carbonic  acid  given  otV  is 
about  three-fifths  of  a  cubic  foot  every  hour.  1'he  amount, 
however,  depends  very  much  upon  age,  sex,  and  whether  a 
person  is  working  hard,  taking  exercise,  or  resting.  The 
impure  blood  in  the  lungs  is  dark  in  colour,  like  the  blood 
which  escapes  when  a  vein  is  cut.  After  absorbing  oxygen 
it  becomes  bright  red  in  colour,  like  the  blood  which  spouts 
out  in  jets  when  an  artery  is  cut.  If  the  blood  which  flows 
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from  a  vein  in  collected  it  can  be  purified  by  passing 
oxygen  through  it.  Bright  coloured  pure  blood  from 
arteries  ^an,  on  the  other  hand,  if  collected,  be  made  dark 
ard  impure  by  passing  carbonic  acid  gas  through  it.  The 
presence  of  carbonic  acid  in  expired  air  can  be  shown  in  the 
following  manner. 

Breathe  into  a  clean  bottle,  made  of  clear  glass.  Pour 
some  fresh  lime  water  into  the  bottle,  and  shake  it  well. 
The  lime  water  will  turn  milky  white  owing  to  the  carbonic 
acid  combining  with  it.  A  chalky  compound  (calcium 
carbonate  or  carbonate  of  lime)  is  formed. 

A.  light  is  speedily  extinguished  when  put  into  carbonic 
acid  gas,  and  it  is  due  to  the  accumulation  of  this  gas  and 
loss  of  oxygen  that  a  burning  candle  gradually  goes  out 
when  put  into  a  glass  jar  from  which  air  is  excluded  by 
covering  it  up  with  a  lid.  Expired  air  is  estimated  to  con¬ 
tain  about  16*033  volumes  of  oxygen,  79*557  of  nitrogen, 
and  4*380  of  carbonic  acid  gas  in  one  hundred  volumes. 

Watery  Vapour.  About  25  to  10  ounces  of  watery 
vapour  escape  from  the  lungs  daily.  The  expired  air  is 
saturated  with  it,  that  is  to  say  it  could  not  hold  more.  Its 
presence  can  be  demonstrated  by  breathing  on  a  cold  piece 
of  glass  or  other  substance.  In  cold  countries  it  becomes 
condensed,  and  may  be  seen  escaping  from  the  mouth  like 
steam,  arid  it  may  also  be  seen  running  down  the  glass 
windows  of  occupied  railway  carriages,  or  dwelling  rooms, 
theatres,  and  similar  places,  the  windows  of  which  are  kept 
shut  to  keep  out  the  cold. 

Organic  Matter.  The  organic  matter  in  the  expired  air 
consists  of  infinitesimally  small  particles  of  dead  tissue 
and  the  foul  gases  of  their  decomposition.  This  is  the  most 
injurious  impurity  of  expired  air.  It  is  contained  in  large 
amount  in  the  watery  vapour,  which,  if  collected  and  kept 
m  a  bottle,  rapidly  decomposes  and  gives  off  a  most  offensive 
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odour.  Other  impurities,  such  as  ammonia,  a  substance 
called  urea  and  mineral  matter,  are  also  found  in  small 
quantities  in  expired  air. 

The  peculiar  sickly  odour  of  overcrowded  and  badly 
ventilated  rooms  most  noticeable  on  entering  such  j^mces 
from  the  fresh  air  outside  is  due  not  so  much  tfb  me  large 
amount  of  carbonic  acid  present  as  to  the  foul  organic 
matter.  This  foul  matter,  although  obtained,  in  large  part, 
from  the  lungs,  is  also  given  off  from  dirty  skins,  dirty  feet,  • 
dirty  mouths,  decayed  and  dirty  teeth,  and  dirty  clothing. 
The  amount  of  organic  matter,  from  these  sources,  present 
in  the  air,  increases  in  proportion  to  the  increase  in  the 
amount  of  carbonic  acid  gas.  It  is,  for  this  reason,  found 
convenient  to  judge  of  the  extent  of  the  pollution  of  the  air 
of  a  room  by  estimating  the  amount  of  carbonic  acid  gas 
present,  which  is  more  easily  done.  The  carbonic  acid 
should  never  exceed  6  parts  in  10,000  or  *6  or  three-fifths  of 
a  part  in  1000  parts  of  air. 


IMPURITIES  IN  THE  AIR  OF  INHABITED 

PLACES. 


These  consist  of  the  impure  matter  given  off  by  the 
lungs,  skin,  and  other  organs  of  the  body.  Fires,  gas  jets, 
oil  lamps,  and  candles  during  combustion,  like  the  lungs, 
use  up  the  oxygen  of  the  air  and  give  off  carbonic  acid  gas, 
watery  vapour,  particles  of  carbon,  and  other  waste  pro¬ 
ducts.  It  has  been  estimated  that  two  hard  sperm  candles, 
or  one  oil  lamp,  consume  as  much  oxygen  and  give  out  as 
much  carbonic  acid  as  one  man.  It  has  also  been  estimated 
that  one  batswing  gas  burner  consumes  as  much  oxygen  and 
gives  out  as  much  carbonic  acid  as  at  least  two  men. 

O 


Carbonic  acid  and  other  foul  and  injurious  gases  are  also 
given  off  in  large  quantities  from  decaying  waste  matter  in 
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dirty  streets,  drains,  sewers,  cesspools,  latrines,  stables, 
cattlesheds,  over-crowded,  badly  selected,  and  ill-regulated 
graveyards,  brickfields,  marshes,  manufactories,  and  other 
similar  places.  The  air  may  also  contain  portions  of  human 
haii,  skin,  fibres  of  dirty  rags,  the  eggs  of  insects,  and  even 
the  insect?  themselves.  No  less  than  200  different  kinds 
of  living  creatures  are  said  to  have  been  found  in  the  air. 
The  air  of  inhabited  places  may  also  be  rendered  impure 
by  the  presence  of  dust  which  may  be  teeming  with  germs 
of  disease. 

Diseases  Caused  by  Impure  Air.  Headache,  faintness, 
sickness,  vomiting,  and  diarrhoea  are  often  caused  by  the 
foul  air  of  rooms,  public  halls,  theatres,  and  other  over¬ 
crowded  and  badly  ventilated  buildings.  People  who  con¬ 
stantly  live  under  such  conditions  suffer  from  loss  of 
appetite,  sleeplessness,  low  spirits,  and  general  bad  health. 
The  health  of  children  more  especially  is  liable  to  suffer 
from  the  effect  of  bad  air.  Bad  air  is  often  also  the  pre¬ 
disposing  condition  of  diseases  of  the  lungs,  such  as  bron¬ 
chitis  and  consumption,  and  of  small-pox,  measles,  diphtheria, 
dysentery,  plague,  diseases  of  the  skin  and  eyes,  and 
numerous  other  diseases.  It  is  said  that  the  death  rate 
from  1mm  diseases  is  3  or  4  times  greater  among:  working: 
people  from  the  dust  caused  by  the  nature  of  their  em¬ 
ployment  than  amongst  other  people. 

A  great  deal  of  the  enteric  fever  and  dysentery  which 
occurred  amongst  the  British  soldiers  during  the  South 
African  war  is  said  to  have  been  caused  by  dust  getting 
into  the  milk  and  water  after  they  had  been  boiled.  It 
is  a  well-known  fact,  too,  that  far  more  sickness  prevails 
and  more  deaths  occur  in  dirty  cities,  towns,  villages,  and 
houses  than  in  places  which  are  kept  clean,  and  where  the 
air  is  always  fresh  and  pure. 

How  to  Keep  the  Air  Pure.  Every  attention  should 
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he  paid  to  the  careful  construction  and  cleanliness  of  houses, 
drains,  latrines,  etc.  Refuse  of  all  kind  should  be  immedi¬ 
ately  removed  and  carefully  disposed  of.  There  should  be 
a  liberal  supply  of  water  for  cleansing  purposes.  We  should 
keep  our  houses,  our  bodies,  and  our  clothes  cleam.  An 
outlet  should  be  made  for  the  smoke  in  cookhouses.  Cook¬ 
ing  should  not  be  done  in  sleeping  rooms.  Animals  such  as 
cows,  buffaloes,  goats,  cats,  and  dogs  should  not  be  allowed 
to  live  in  or  near  rooms  occupied  by  human  beings. 
Attention  to  matters  of  this  kind  will  help  very  consider¬ 
ably  to  keep  the  air  pure. 


HOW  IMPURE  AIR  MAY  BE  PURIFIED. 

Ventilation.  Amongst  the  means  whereby  impure  air 
may  be  purified  ventilation  is  the  most  important.  Venti¬ 
lation  means  the  removal  or  dilution  of  the  impurities  of  the 
air  of  inhabited  rooms  and  buildings  with  fresh  air  from  the 
outside  admitted  through  the  windows,  doors,  or  other 
openings.  It  is  facilitated  by  the  natural  tendency  of  gases 
to  mix  with  each  other,  by  wind  and  by  heat.  The  follow¬ 
ing  are  some  of  the  ways  in  which  ventilation  is  effected. 

By  Diffusion.  Just  as  smoke  from  a  chimney  or  a  pipe 
mixes  with  the  air  and  gradually  disappears,  or  as  coal  gas 
mixes  with  the  air  in  rooms,  so  does  the  impure  air  of 
rooms  tend  to  escape  and  mix  with  the  fresh  outside  air. 
The  fresh  outside  air  similarly  tends  to  enter  the  room  and 
mix  with  the  impure  air.  This  is  known  as  the  “  diffusion 
of  gases.”  Fire-places  in  cold  countries  help  diffusion  con¬ 
siderably.  The  heated  impure  air  is  drawn  in  the  direction 
of  the  fire-place,  rushes  up  the  chimney,  and  its  place  is 
taken  by  the  cold  pure  air  from  the  outside.  Gas  flames, 
enclosed  in  glass  globes,  open  at  the  bottom,  and  placed 
near  openings  communicating  with  the  outside  air,  are 
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sometimes  used  for  ventilating  purposes.  They  create  a 
draught  in  the  same  way  as  fires  do,  and  thus  get  rid  of 
some  of  the  impurities  of  the  air.  It  is  not  desirable  during 
cold  weather  or  in  cold  climates,  that  one  large  opening 
only  should  be  used  for  ventilation  purposes.  This  method 
of  venrilatfng  may  cause  cold  draughts  and  give  rise  to 
chills.  Several  small  openings  are  better.  This  not  only 
avoids  draughts,  but  the  impurities  of  the  air  in  every  part 
of  the  room  are  thus  more  easily  got  rid  of  altogether  or 
more  evenly  diluted.  European  houses,  on  account  of  the 
colder  climate,  are  constructed  in  an  entirely  different  way 
from  houses  in  India,  and  the  system  of  ventilation  also 
differs  very  much.  Valves  in  the  walls  near  the  ceiling  are 
sometimes  used  for  ventilating  houses  in  European  countries. 


They  act  very  much  like  the  jhilmils  of  the  doors  and 
windows  of  houses  in  India,  which  not  only  keep  out  the 
glare  of  the  sun,  and  the  rain,  but  help  to  keep  the  room 
cool,  and  allow  the  free  entrance  of  air. 

Ventilating  tubes  are  also  used  in  European  houses.  The 
air  is  admitted  through  an  opening  in  the  wall  near  the 
floor,  and  carried  up  the  inside  of  the  wall  to  a  height  of  6 
or  8  feet.  The  placing  high  up  in  the  wall  of  bricks  with 
conical  passages  through  them  is  another  method  which  is 
sometimes  employed.  The  hot  impure  air  being  lighter 
than  cold  air  rises  and  is  allowed  to  escape  by  other 
openings  placed  near  the  ceiling. 

Figs.  26  and  27  show  clearly  some  of  the  methods  of 
ventilation  just  described.  In  cold  countries  the  combined 
area  of  all  the  ventilating  apertures  should  be  about 
24  square  inches  for  each  person.  In  the  plains  of  India 
much  more  may  be  allowed  without  any  risk  of  cold  being 
caught  from  draughts.  In  fact  sleeping  rooms  have  in 
many  instances  as  much  door  and  window  space  as  walls, 
and  for  many  months  in  the  year  are  kept  open  all  night 
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long  in  order  to  encourage  free  movement  of  the  air.  Pun¬ 
kahs  and  electric  fans  are  used  during  the  hot  weather  for 
the  purpose  of  keeping  the  air  in  motion,  and  thereby  cause 
an  indraught  of  air  from  the  outside.  The  impurities  pf 
the  air  are  also  thus  got  rid  of  to  some  extent.  The  air  of 
rooms  at  such  times  of  the  year  is  cooler  than^the  air 
outside.  The  outside  hot  air  does  not  tend,  however,  to 
rush  into  the  rooms  and  mix  with  the  cold  air,  as  cold  air 


Fig.  2G. — Ventilation  by  Globe, 
Gas  Light  and  Air  Shaft. 


Fig.  27.  —  a,  Sherringham 
valve ;  b,  Ellison's  bricks ;  c, 
Tobin’s  tube. 


tends  to  rush  into  a  hot  room  and  mix  with  the  hot  air  in 
it.  This  has  been  explained  before.  It  is  for  this  reason 
that  the  ventilating  space  of  Indian  houses  needs  to  be  so 
great,  that  rooms  have  to  be  so  large  and  ceilings  so  high. 
In  the  huts  of  the  poor  and  ignorant  natives  of  India  there 
is,  as  a  rule,  no  outlet  of  any  kind  for  the  air,  which  is 
vitiated  by  the  smoke  from  fires,  in  addition  to  human  and 
animal  impurities,  except  through  small  cracks  in  the  walls, 
chinks  in  doors,  through  the  thatch,  or  between  the  tiles  of 
roofs.  The  houses  of  the  well-to-do  are,  as  a  rule,  provided 
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with  sufficient  means  for  permitting  foul  air  to  escape. 
Unfortunately,  however,  they  are  often  not  made  use  of. 
It  is  m$st  necessary  that  provision  should  be  made  for 
the  ventilation  of  staircases  into  which  foul  air  from  all  the 
adjoining  rooms  finds  its  way.  An  opening  made  in  the 
roof  will  serve  this  purpose,  but  arrangements  must  be 
made  to  keep  out  the  rain.  No  house,  the  staircase  of 
which  is  not  properly  ventilated,  can  be  healthy.  Well 
•  ventilated  staircases  help  to  remove  the  impurities  of  the 
air  of  adjoining  rooms. 

JJans  driven  by  steam,  or  otherwise,  are  often  used  for 
ventilating  the  between  decks  of  passenger  ships,  engine 
rooms,  large  public  schools,  mills,  and  other  similar  build¬ 
ings.  They  do  so  either  by  supplying  fresh  air  or  by 
forcibly  withdrawing  the  impurities  in  the  air.  Most  good 
is  effected  by  the  latter  method.  The  former  causes  strong 
draughts,  and  all  the  foul  air  is  not  purified. 

Central  air  shafts  in  which  fires  are  kept  burning  to 
create  an  upward  draught  are  also  sometimes  used  for 
ventilating  purposes.  Coal  mines  are  ventilated  in  this 
way.  Compressed  air  has  also  been  used. 

Wind.  Wind  helps  considerably  in  the  ventilation  of 
buildings  by  forcibly  removing  the  impurities  of  the  air. 

Rain.  The  purity  and  freshness  of  the  air  after  a  heavy 
and  continuous  shower  of  rain  are  due  to  the  fact  that  the 
dust  and  other  impurities  have  been  washed  out  of  it  into 
the  soil  or  water  channels. 

Green  Plants.  Green  plants  under  the  influence  of  the 
sun’s  rays  split  up  carbonic  acid  into  two  elements,  carbon 
and  oxygen.  They  use  the  carbon  for  their  nutrition  and 
growth,  and  set  the  oxygen  free.  They  are,  therefore,  also 
useful  as  purifying  agents. 

Amount  of  Fresh  Air  needed  for  Ventilating  Pur¬ 
poses.  The  cubic  capacity  of  a  room  is  calculated  by 
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multiplying  the  length,  breadth,  and  height  together. 
Each  person  should,  if  possible,  have  a  cubic  space  measur¬ 
ing  1000  feet.  A  room  10  feet  long,  10  feet  wide,,  and  10 
feet  high  would  give  this  amount  of  cubic  space.  The  air 
in  such  a  room  should  be  changed  three  times  hourly.  In 
other  words,  3000  cubic  feet  of  air  must  be  supplied  hourly 
to  prevent  the  carbonic  acid  gas  and  other  impurities 
accumulating  to  a  dangerous  extent.  In  calculating  the 
cubic  capacity  of  a  room,  the  space  occupied  by  furniture  , 
should  be  deducted.  A  room  which  affords  less  than  300 
cubic  feet  of  space  to  each  individual  is  overcrowded. 
Some  few  years  ago  the  writer  inspected  and  submitted  a 
report  on  a  room  in  Calcutta,  the  cubic  capacity  of  which 
was  540  feet.  This  room  was  occupied  by  8  persons, 
affording  each  person  only  70  cubic  feet  of  space.  There 
is  a  case  on  record,  however,  where  a  room  in  Leicester, 
in  England,  contained  6  persons  with  only  51  cubic 
feet  of  air  space  each,  and  with  three  gas-lights  burning 
(Reynolds). 

The  superficial  area,  or  the  floor  space,  allowed  to  each 
person  should  not  be  less,  if  possible,  than  80  or  90  square 
feet.  This  is  calculated  by  length  and  breadth  measure¬ 
ments.  Much  greater  cubic  space  and  floor  area  are 
required  in  hospitals.  Where  it  is  not  possible  to  give  so 
much,  as,  for  example,  in  schoolrooms,  mosques,  temples, 
churches,  theatres,  buildings  for  public  meetings,  and  all 
places  in  which  unhealthy  occupations  are  carried  on,  but 
which  are  not  continuously  occupied,  such  as  printing 
presses,  shops,  godowns,  and  mills,  the  very  best  means 
of  ventilation  should  be  provided.  The  best  test  of  the 
impurity  of  air  is  smell.  The  amount  of  fresh  air  admitted 
into  a  room  or  building  should  always  be  sufficient  to  pre¬ 
vent  the  smallest  trace  of  smell  being  perceptible  on 
entering  them  from  the  fresh  air  outside. 
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Concluding  Remarks  on  Ventilation.  Doors,  windows, 
and  other  openings  should  he  kept  open  as  much 
as  possible  day  and  night.  Fresh  air  is  especially  needed 
during  sickness.  The  practice  of  shutting  up  doors 
and  windows  during  sickness  in  Indian  families  is  very 
common  dhd  exceedingly  dangerous.  The  evil  is  often 
increased  by  the  smoke  arising  from  burning  logs  of  wood 
and  lamps,  for  which,  as  has  been  already  stated,  there  is 
*  no  escape,  and  by  the  foul  matter  from  the  lungs  and  bodies 
of  the  large  number  of  relatives  and  friends  attending  the 
sick. 


WATER. 

The  Composition  of  Water.  Water  is  composed  of 
two  gases,  namely  hydrogen  and  oxygen.  These  two 
gases  are  not  mechanically  mixed  in  forming  water  as 
are  the  nitrogen  and  oxygen  of  which  air  is  composed. 
They  combine  chemically  to  form  water  in  the  same  way 
as  carbonic  acid  combines  with  the  lime  in  lime  water  to 
form  a  chalky  compound  which  is  neither  the  one  nor 
the  other,  but  a  new  and  solid  substance  composed  of 
both.  Water  is  for  this  reason  known  as  a  chemical 
compound.  When  made  slightly  acid,  water  can  l>e  split 
up  into  hydrogen  and  oxygen  by  the  use  of  electricity ; 
and,  on  the  other  hand,  the  two  gases  may  be  made  to 
combine  to  form  water. 

Water  may  exist  in  the  form  of  either  a  gas,  a  liquid,  or 
a  solid.  Steam,  mist,  clouds,  dew,  rain,  snow,  hailstones, 
and  ice  are  all  forms  of  water. 

The  Use  of  Water.  Water  is  required  for  the  sus¬ 
tenance  and  growth  of  all  animals  and  plants.  Without 
water  life  could  not  exist.  Three-fourths  of  the  weight  of 
our  bodies  consist  of  water,  part  of  which  is  got  from  the 
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food  we  eat.  Some  vegetables,  such  as  turnips  and  pota¬ 
toes,  consist  almost  entirely  of  water.  The  greater  portion, 
however,  is  taken  into  our  systems  in  drinking  water,  tea, 
and  other  liquids. 

Effects  of  the  Scarcity  of  Water.  Without  water 
the  crops  would  wither  and  die,  food  would  became  scarce 
and  dear,  and  famine,  sickness,  and  death  would  ensue. 
Wells  and  tanks  are  sometimes  the  only  source  of  water 
supply  for  the  crops  when  the  rains  fail.  The  water  drawn 
from  these  sources  is  allowed  to  flow  into  the  fields  or 
gardens  through  shallow  surface  drains  or  channels,  and 
in  this  way  the  crops  are  kept  alive.  This  operation  is 
called  irrigation,  and  may  be  seen  on  a  small  scale  in 
almost  any  Indian  village  at  certain  seasons  of  the  year. 
Irrigation  on  a  much  more  extensive  scale,  however,  is 
carried  on  by  the  Government  in  those  parts  of  the 
country  in  which  the  rainfall  is  scanty  or  where  the 
rains  often  fail  altogether.  Many  thousands  of  miles  of 
canals  have  been  made  for  this  purpose.  In  the  year  1898 
no  less  than  46,000,000  acres,  or  nearly  72,000  square 
miles  of  land,  which  would  otherwise  have  remained  dry 
and  barren  jungle,  were  by  means  of  irrigation  with  water 
obtained  from  tanks,  wells,  and  canals,  yielding  rich  har¬ 
vests  of  grain  and  other  produce  for  human  use.  More¬ 
over,  4,000,000  more  acres,  chiefly  in  the  Punjab  and  Sindh, 
were  at  that  time  about  to  be  brought  under  cultivation  in 
the  same  way.  It  will  thus  be  seen  that  water  is  of  the 
greatest  value  to  the  growth  of  the  crops.  Water  is  of  no 
less  value,  however,  for  the  growth  and  health  of  our 
bodies.  Without  it  our  kidneys  and  other  organs  could 
not  perform  their  natural  functions  *  our  skin  would  cease 
to  act,  and  become  dirty  and  diseased.  We  should  be 
unable  to  wash  our  clothes,  keep  our  houses  clean,  or 
cook  our  food.  Drains  would  become  stagnant  and  the 
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air  would  be  poisoned  with  foul  gases.  Sickness  would 
break  out,  and  we  should  all  soon  die. 

Quantify  of  Water  required.  In  European  houses 
between  20  and  25  gallons  of  water  are  required  daily  per 
individual  for  drinking,  cooking,  washing  cooking  utensils, 
washing  clothes,  bathing,  and  other  household  purposes. 
Besides  this,  in  large  commercial  towns,  a  supply  is  needed 
for  carrying  on  trade,  for  keeping  sewers  and  drains  clean, 
*  for  watering  streets,  and  other  purposes.  About  30  gallons 
are  considered  sufficient  for  all  purposes.  In  towns  in  India 
a  snialler  supply  has  been  found  sufficient. 

SOURCES  OF  WATER  SUPPLY. 


Spring’s.  Water  is  sometimes  obtained  from  great 
depths  in  the  ground  through  springs.  Hollow  tubes 
are  sometimes  sunk  in  the  ground  to  great  depths  in 


order  to  obtain  a  supply  of  water,  the  water  in  such  eases 
being  raised  by  pumping.  These  are  known  as  tube-wells. 
Water  obtained  from  this  source  is  the  best  and  safest  for 
drinking  purposes.  Springs  and  tube-wells  should,  how¬ 
ever,  be  carefully  protected  against  pollution. 

Deep  Wells.  Wells  over  50  feet  in  depth  are  some¬ 
times,  though  not  quite  correctly,  described  as  deep  wells. 
It  is  more  correct  to  regard  as  deep  wells  only  such  wells 
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ns  are  sunk  through  the  surface  soil  and  through  an  under- 
lying  impervious  stratum  into  a  deeper  water-bearing- 
one  (\\  illoughby).  IVep  wells  in  some  eases  do  not  exceed 
20  feet  in  depth.  W  ater  from  this  source  is,  as  a  rule, 
also  good  and  safe  to  use. 

Artesian  Wells  (Fig.  '28),  are  made  by  boring,  and 
extend  to  a  great  depth  at  times  through  various  im 
permeable  strata  before  water  is  reached.  The  water 
sometimes  escapes  from  them  like  the  water  from  a 
fountain,  owing  to  the  great  pressure  to  which  it  is 
subjected.  f 

Surface  Wells.  Wells  which  are  less  than  50  feet  in 
depth,  and  are  not  of  the  character  above  described,  are 
sometimes  called  surface  wells.  Surface  wells  are  some¬ 
times  mere  hollows  in  the  ground.  Thev  obtain  their 
water  supply  from  the  surface  soil,  and  are  therefore  very 
easily  polluted  by  dirty  water  and  other  til t hy  liquids,  and 
should  not  be  used.  These  wells  may  be  comparatively 
deep,  and  yet  be  surface  wells  in  the  true  sense  of  the 
term. 

Tanks.  The  water  of  tanks  is  often  used  for  drinking 

and  other  domestic  purposes.  Unless  specially  set  apart 

for  human  use  and  carefully  watched,  which  is  not  easv, 

«  « 

water  from  tanks  is  exceedinglv  unsafe  to  tise,  because  thev 
are  as  a  rule  very  badly  polluted  owing  to  the  dirty  habits 
of  the  people  who  use  them  and  by  animals. 

Hills  and  Lakes.  Water  from  hills  and  lakes  situated 
far  away  from  human  dwellings,  in  places  where  the  land 
is  not  cultivated  or  used  for  grazing  cattle,  and  where  there 
is  little  or  no  decaying  animal  or  vegetable  refuse,  is  good 
and  wholesome.  Many  large  towns  obtain  their  water 
supply  from  such  sources.  Bombay  and  Madras,  tor 
example,  obtain  their  water  supply  from  distant  hills. 
Loch  Katrine,  a  lake  situated  at  a  distance  of  over  50  miles 
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from  Glasgow-  a  town  a#  large  in  size  arid  almost  a-  large 
in  population  a-.  Calcutta,  is  the  principal  source  of  the 
water  supply  of  that  great  city. 

Rain  Water.  Itahe  -/mter  collected  ano  •  toreo  i.c  large 
cisterns  jnderground  is  sometime.-  the  only  source  or  the 
water  i[^ly  In  large  mar;  Oact  -ring  ano  duty  towns 
rain  water  i  .  rendered  in  safe  for  use  or  the  gases  and 
other  impurities  contained  in  the  air.  Jn  country  districts 
#  where  the  air  is  pure  rain  water  may  he  safely  used.  ano  ;x 
mueh  softer  and  better  fitted  for  general  jsc  than  water 
obtains!  from  most  other-  sources. 

SeaWater.  It  no  ano  agair  happen  -,  that  the  ,  opl  v 
of  drinking  water .  carried  In  the  large  iron  tanks  with 
v/hich  all  steamer-  and  ships  are  fitted,  i  exhauster]  before 
the  place  of  destination  is  reached.  In  those  circumstances 
the  crew  and  passenger-  have  to  fail  back  upon  the  >se  of 
sea  water  which  is  freed  from  it-  salt  and  other  impn rit.icf . 
which  make  it  unfit  for  use.  by  boiling  it  in  -oeciaJJy  con- 
strueted  boilers  and  eolleeting  the  steam  in  separate 
chambers  or  condenser-,  where  it  forms  water  on  cooling. 
Ibis  process  is  known  as  "distillation/7  and  the  water  thus 
obtained  is  called  ”  distilled  water.  ' 

Rivers.  Many  large  cities  obtain  their  e.ctire  water 
supply  from  rivers.  London.  for  example,  is  supplier] 
chiefly  from  the  River  Thames  and  Calcutta  from  the 
II  ighli  riven  Many  lakhs  of  i  irly  in 

the  collection  and  purification  of  water  obtained  from  thi- 
source.  The  water  before  use  is  purified  by  passing  it 
through  filtering  beds  made  of  stone,  bricks,  or  other 
mat  If  of  different  -./  and  sand  of  coarse  and  fine 
quality,  which  must  be  thoroughly  cleaned  before  being 
used.  After  being  thus  purified  it  is  conveyed  in  large 
underground  pipes  or  main-,  and  distributed  througbo  t  the 

city  by  means  of  smaller  branch  pipes  made  or  galvanised 
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or  wrought  iron  or  load.  Those  pipes  should  ho  so  care¬ 
fully  constructed  that  foul  gases  or  liquids  and  other 
impure  matter  may  not  he  able  to  find  their  way  into 
the  water  supply  through  cracks  and  other  detects  Severe 

outbreaks  of  disease  have  often  been  caused  in  this  wav. 

» 

W  ater  sometimes  acts  on  lead  and  dissolves  it  lh\e  sixtieth 
part  of  a  grain  of  lead  in  a  gallon  of  water  will  cause  colicky 
pains  in  the  belly  and  other  symptoms  of  lead  poisoning. 

The  water  thus  purified  is  often  conveyed  into  the 
houses  of  those  who  can  afford  to  pay  for  it.  The 
poor  have  it  at  their  doors,  and  a  liberal  supply  can  be 
drawn  from  the  stand  pipes  by  merely  turning  a  tap  or 
handle,  or  in  some  eases  by  pressing  a  knob.  Piny  tanks 
and  wells  are  no  longer  required  in  such  cities,  and  tpe  few 
that  are  not  tilled  up  are  now-a-days  used  chiefly  for 
supplying  water  for  washing  floors  and  as  a  precaution 
against  tire.  People  who  use  properly  filtered  water  only 
live  cleaner  and  healthier  lives  than  those  who,  either  of 
their  own  choice  or  because  there  is  no  other  supply  avail¬ 
able,  continue  to  use  the  water  of  tanks  and  wells.  Since 
the  introduction  of  the  filtered  water  supply  into  Calcutta 
the  deaths  from  cholera  and  other  water-borne  diseases 
have  been  verv  considerably  reduced  in  number.  The 

i  * 

same  freedom  from  such  diseases  is  enjoyed  in  other  towns 
with  a  good  supply  of  filtered  water. 


HOW  WATER  IS  POLLUTED. 

Pollution  of  Wells.  The  well  mav  be  a  shallow  one. 

% 

It  may  be  dug  in  a  loose  and  porous  or  soft  and  sandy  soil, 

through  which  impure  liquids  easily  percolate.  Either 

there  mav  be  no  masonrv  walls,  or  the  walls,  if  anv  exist, 
»  *  * 

mav  be  broken  and  out  of  repair  generally.  The  mouth  of 
the  well  mav  be  below  the  level  of  the  surface  of  the  ground. 
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It  may  be  situated  near  a  dirty  drain,  or  a  badly  con- 
structed  and  unclean  latrine,  cesspool,  stable,  or  cattleshed. 
Buffaloes,  cows,  and  other  animals  may  be  tied  up  J,oo  close 
to  it.  The  washings  of  the  street,  latrines,  and  foul  contents 
of  drains,  and  the  discharges  of  animals  can  thus  easily  find 
their  way  into  wells  such  as  those  which  nave  been 
described  above.  There  are  other  ways,  however,  in  which 
wells  are  often  polluted.  If  the  well  is  not  covered,  straw, 
leaves,  and  dust  may  be  blown  into  it.  The  water  may  be 
defiled  by  birds,  which  often  build  their  nests  in  wells.  It 
is  a  common  practice  in  India,  too,  for  people  to  wash  tjieir 
dirty  clothes  and  bathe  themselves  while  standing  over 
wells,  and  dirty  vessels  and  dirty  ropes  are  often  used  for 
the  purpose  of  drawing  water.  Moreover,  it  often  happens 
that  wells  are  not  cleaned  out  for  years  at  a  time.  Mud, 
broken  pots,  pieces  of  rope,  and  other  refuse  in  consequence 
collect  at  the  botton,  and  sooner  or  later  stop  the  spring 
from  which  the  water  flows.  No  fresh  water  can  get  into 
the  well,  and  that  which  it  already  contains  soon  becomes 
unfit  for  use.  These,  then,  are  some  of  the  ways,  all  of 
which  the  writer  has  seen,  in  which  the  water  supply  of 
wells  may  be  polluted  and  rendered  unsafe  for  human 
use. 

Pollution  of  Tanks.  Tanks  are,  as  a  rule,  more 
polluted  than  wells.  Ignorant  and  dirty  people  often 
build  their  latrines  near  them,  or  the  margins  of  the  tanks 
may  be  used  instead  of  latrines,  with  obvious  results  when  a 
shower  of  rain  falls.  The  liquid  refuse  from  latrines,  cattle- 
sheds,  and  similar  places,  and  the  foul  contents  of  drains 
are  often  allowed  to  flow  into  tanks.  Phobies  not  un- 
frequently  ply  their  trade  in  them,  and  they  are  in  many 
cases  resorted  to  by  thousands  of  people  daily  for  bathing 
purposes.  Further,  beggars  and  others  with  all  kinds  of 
loathsome  diseases  are  often  to  be  seen  using  the  water  of 
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tanks  for  washing  their  sores  and  the  rags  with  whieh  they 
are  dressed. 

Pollution  of  Rivers.  Besides  being  polluted  in  the  same 
way  as  tanks,  rivers  are  still  further  defiled  by  the  highly 
objectionable  and  dangerous  custom  of  throwing  the  bodies 
or  the  aslfts  of  dead  persons  and  the  carcases  of  animals  into 
them.  The  liquid  refuse  of  factories  and  mills  is  often  dis¬ 
posed  of  by  allowing  it  to  run  into  rivers,  while  the  whole 
of  the  sewage  of  large  towns  is  often  got  rid  of  in  this  way. 
Rivers  are  also  polluted  by  refuse  being  thrown  into  them 
from  steamers  and  ships,  and  by  the  dirty  and  careless 
habits  of  boatmen.  The  night  soil  of  villages  is  often 
collected  and  thrown  into  rivers.  The  result  of  all  this 
sinning  against  the  laws  of  health  is  the  frequent  outbreak 
of  epidemic  diseases  of  the  most  virulent  kind. 

Impurities  in  Water  (Fig.  30).  When  water  is  allowed 
to  stand  in  a  glass  tube  particles  of  sand,  mud,  or  other  solid 
bodies  which  it  may  contain  will  sink  to  the  bottom.  The 
eye  may  be  able  to  tell  what  these  particles  are.  The  most 
dangerous  impurities  in  water,  however,  such  as  the  germs 
of  cholera  and  other  diseases,  are  so  very  small  that  thev 
can  be  seen  only  under  certain  conditions  and  often  with 
great  difficulty,  with  the  help  of  a  very  powerful  magnify¬ 
ing  instrument  called  a  microscope.  The  eggs  of  worms 
and  the  young  of  mosquitoes  may  also  be  found  in  water, 
and  these  may  give  rise  to  disease  in  people  who  drink  it. 
Worms  are  often  caused  in  this  way.  Malarial  fever,  which 
causes  so  many  deaths  yearly,  may  possibly  be  due  in  many 
cases  to  the  use  of  water  containing  the  parasites  which 
cause  that  disease.  Recent  discoveries,  however,  show  that 
the  bites  of  mosquitoes  of  a  certain  kind  (anopheles)  are  the 
most  common  cause  of  malarial  fever.  Elephantiasis,  a 
disease  in  which  the  legs,  arms,  and  other  parts  of  the  body 
become  enormously  enlarged,  and  which  is  so  common  in 
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many  parts  ot  India,  tor  example,  Orissa.,  is  another  disease 
which  it  is  supposed  may  be  caused  by  water  rendered 
impure  by  moseuitoos.  Recent  investigations  hav  shown 


that  this  disease  utav  also  no  caused  directly  by  tile  ottes 
of  those  insects.  Cholera,  dysentery,  diarrhoea,  and  enteric 
fever  are  other  well  known  diseases  whiOa  may  v  caused 


bv  impurities  in  water. 
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A  few  Special  Observations  on  the  Impurity  of  Water. 

If  on  placing  a  drop  of  water  from  a  well  under  a 
microscope/  fragments  of  cotton  or  portions  of  the  human 
body  arc  found,  the  only  conclusion  to  be  drawn  is  that  the 
well  is  bein'/  polluted  by  household  impurities,  the  water  is 
unfit  for  fine,  arid  that  the  well  should  be  abandoned  at 
once.  When  many  people  or  several  members  of  a  family, 
living  in  the  same  village,  street,  or  house,  are  attacked 
with  cholera  at  or  about  the  same  time,  the  well,  tank,  or 
other  source  of  water  supply  is  most  like  to  be  the  cause  of 
the  outbreak.  In  such  cases  the  water  on  inspection  may 
be  clear,  taste  well,  appear  to  be  pure  and  wholesome,  arid 
be  well  liked  fry  those  who  drink  it.  It  should  be  noted, 
however,  that  water  of  this  kind  may  be  very  badly  polluted 
with  disease  germs,  and  therefore  most  dangerous  to  health 
if  used. 

How  we  can  tell  when  Water  is  Polluted.  The  best 
test  is  the  health  of  those  who  drink  it.  If  there  is  no 
sickness  iri  the  form  of  malarial  fever,  with  enlarged  spleens, 
cholera,  and  so  forth,  the  water  may  be  regarded  as  safe 
arid  fit  for  use.  If,  however,  sickness  breaks  out  the  water- 
supply  should  immediately  receive  attention.  In  large 
cities,  such  as  Calcutta,  the  water  is  examined  weekly  to 
ascertain  the  degree  of  purity  or  impurity  of  the  supply. 
Wherever  possible  this  should  be  done,  as  prevention  of 
disease  is  better  than  cure.  The  examination  of  water  may 
be  divided  into  three  parts,  namely:  (1)  Physical,  (2) 
chemical,  and  (3)  bacteriological. 

Physical  Examination  of  Water.  In  this  examina¬ 
tion  the  colour,  clearness,  sediment,  smell,  lustre,  and  taste 
have  to  be  noted.  Good  water  has  always  a  bluish  colour. 
Greyish  water  may  be  good  also.  Greenish  waters  are  not 
necessarily  bad.  Yellow  and  brdwn  waters  are  always 
unsafe  to  use.  Water  should  be  clear  and  free  from 
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germs  or  microbes  in  water :  u  The  method  of  counting 
them  depends  on  the  fact  that  microbes  whi  s*  presence  in 
water  we  have  to  deal  with  ean  onlv  u-'ov  in  meat  vllv. 
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Twenty  four  hours  later  the  jelly,  which  previously  ha  i 
perfectly  transparent*  will  be  seen  to  contain  numerous  white 
or  yellow  spots.  The  reason  for  this  change  is  as  follows: 
Wh  en  the  iellv  became  solid  each  microbe  was  tixed  at  one 

w  % 

point  or  other  in  the  jelly,  presumably  separate  from  its 
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neighbours.  Bad i  microbe  began  to  grow  and  re prod urn. 
Kuril  parent  microbe  arid  the  daughter  microbes  necessarily 
remain  together,  as  they  r;mnot,  move  through  the  jelly. 
They  thuH  lorrn  a  Hniall  colony,  which  as  time  goes  on 
becomes  ho  large  as  to  bo  visible  to  the  naked  eye. 
( generally  ^hese  eolonies  are  as  large  as  small  pinheads, 
and  arc  as  visible  in  the  jelly  as  the  small  spots  mentioned 
above.  By  eounting  the  eolonies  we  obviously  arrive  at 
the  number  of  microbes  present  in  the  water  added.  If  the 
bulk  of  this  water  is  known,  we  ran  ealeulate  how  many 
miryobes  were  present.5'  This  is  ealled  a  bacteriological 
examination,  and  can  be  performed  only  by  an  expert  in 
sueh  matters. 

How  to  Prevent  the  Pollution  of  Water.  If  wells 
are  used  they  should  la;  as  deep  as  possible.  The  walls 
should  be  made  of  thick  stone,  bricks,  or  other  similar  hard 
material.  The  walls  should  la;  set  in  cement,  and  should 
extend  two  or  three  feet  above  the  level  of  the  ground, 
forming  a  parapet.  There  should  la;  no  cracks  in  the  walls. 
When  the  walls  begin  to  sink,  or  otherwise  get  out  of  order, 
they  should  fa;  repaired  at  once.  The  ground  round  the 
well  should  be  paved  with  stone  slabs  or  bricks  on  edge,  set 
in  cement,  and  the  pavement  should  have  a  slope,  d  or  1 
feet  in  width,  to  allow  the  spill  water  to  run  off.  A  small 
drain  should  be  constructed  round  this  pavement  to  catch 
the  spill  water,  which  should  run  into  a  branch  drain  from 
the  main  drain  surrounding  the  pavement,  and  thus  fa;  con¬ 
veyed  to  a  safe  distance  from  the  well.  "This  will  prevent 
it  soaking  into  the  ground  and  getting  back  into  the  well. 
The  mouth  of  the  well  should  be  covered,  leaving  an 
opening  large  enough  to  admit  a  bucket.  A  small  trap 
door  with  hinges  should  be  provided  with  which  to  cover 
the  opening  after  drawing  water  from  the  well.  Thi 
will  help  to  keep  out  birds,  dust,  leaves,  straw,  and  other 
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impurities.  An  iron  bucket  wit  'll  a  chain  running  over  a 
pulley  should  be  attached  to  each  well,  and  the  use  of  this 
bucket  onlv  for  drawing  water  should  be  insisted  upon. 
This  will  prevent  the  use  of  dirty  vessels  and  1  >pc  s  1 
use  of  pumps  would  be  better  still  ^Fig.  hi).  W  hen  it  is 
ssible  to  have  rep aii s  exec  -  graft 

they  get  out  of  order.  pumps  are  the  very  host  means  of 
keeping  wells  clean,  and  should  be  used  in  every  town  and 
village  where  there  is  no  filtered  water  supply.  Ikuhing 
and  washing  of  clothes  and  cooking  vessels  near  wells 

V  V 

should  be  prohibited.  Wells  should  be  periodically  cleaned 
out.  Lastly,  but  not  least,  every  town  and  village  should 

*  *  V 

be  kept  thoroughly  clean.  No  kind  of  offensive  matter 
should  be  allowed  to  remain  either  in  the  streets,  around 
human  dwellings,  or  elsewhere,  because  sooner  or  later 

V. 

it  will  get  di  ■  stui,  converted  lust, 

blown  about  in  the  air,  and  ultimately  find  its  wav  into 

*  V 

the  water  supply.  When  tanks  are  the  chief  or  only  source 

of  supply  of  drinking  water  to  a  community  they  should  be 

reserved  for  that  purpose  only.  They  should  be  as  deep  as 

possible,  so  that  the  water  may  be  kept  cool  and  every  pve 

caution  taken  to  keep  them  from  being  polluted 

How  to  Purify  Water.  It  has  been  already  observed 

that  water  from  springs,  deep  wells,  certain  hilly  districts 

and  lakes,  rain  water,  pipe  water  supplied  by  municipalities 

are,  as  a  rule,  reliable  and  safe  to  use  for  all  domestic 

purposes.  If  there  is  any  doubt,  however,  as  to  the  purity 

of  water,  steps  should  be  taken  to  purify  it.  There  are 

several  ways  in  which  water  may  be  panned. 

Distillation.  This  was  described  when  dealing  with  sea 

water,  under  the  heading  “  Sources  of  Water  Supply.” 

Boiling,  Be  iling  foi  utes  will  destroy 

every  known  form  of  disease  germs  which  water  may  con- 

% 

tain.  Repeated  boilings  will  make  the  most  impure  at  or 
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cover  and  tap.  i>.  Prain  tor  waste  water.  7.  Masonry  pavement  around  well.  S  Ground  surroumV.n^'  lavement 

i>.  Surface  water  kept  out  of  well 
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rfectly  safe  to  drink  When  water  has  been  boiled  it 
must  not  be  allowed  to  stand  unused  too  long,  and  must  be 
protected  against  the  er trance  of  dust  and  othet  ugpmuies 
lliis  can  best  be  done  by  keeping  it  in  stoppered  ' vttles. 
M  ater  which  has  been  roiled  is  t\ot  so  palatable  as  tukvucd 
water.  It  is.  however,  safe,  which  is  much  better.  In 
order  to  make  water  which  has  been  boiled  more  palatable 
it  is  often  recommended  that  it  should  be  well  shaken,  so 
as  to  mix  it  with  the  air.  This,  however,  renders  the 
water  liable  to  pollution  by  disease  germs,  and  should 
therefore  be  avoided.  , 

The  Use  of  Chemical  Substances.  Alum  clears  muddy 
water  bv  carrvinu  the  mud  and  othet  suspended  matters  to 

*  *  V  V 

bott  '  :  vessel  eonta  ..  Alum  is 

even  Ivlieved  to  :v  able  to  kill  or  prevent  the  growth 


Ol 


v-erms 


>t\  mums  u  alunt  to  a  gallon  u  watei  are 
sufficient.  Pennanganate  of  potassium  is.  however,  the 
best  of  all  chemical  substances  Its  use  is  believed  by 
some  people  to  bo  the  best  means  of  cleansing  the  water  of 
wells  which  are  believed  to  be  infected  with  cholera  germs. 
Mr.  Hankin,  who  has  given  the  question  a  great  deal  of 
attention  in  his  pamphlet  on  the  cause  and 
cholera  gives  the  following  directions  for 

V.  V. 

:  wells  with  this  substance 

“Care  should  he  taken  to 
permanganate  is  a  salt-like  substance  in  whose  preparation 
only  mineral  substances  are  employed,  and  therefore  its  us* 
ought  not  to  be  objected  to  bv  the  strictest  Hindu. 

“  The  villager's  should  be  warned  against  the  danger  of 
drinking  any  water  except  that  from  treater,  wells.  It 
should  also  be  explained  that  the  permanganate  is  not  a 
medicine  for  patients,  but  mere! v  a  means  of  cleansing 
water. 

••  Put  two  ounces  of  permanganate  in  the  solid  state  into 


prevention  ot 
the  treatment 

1  *  i  l 
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a  dol  or  bucket  that  has  been  filled  with  water  from  the 
well  about  to  lx;  treated.  Stir  it  up  and  pour  the  red 
•solution  tli  i  ik  prod  need  into  the  well,  leaving  the  portion  of 
permanganate  that  is  not  yet  dissolved  at  the  bottom  of  the 
dol.  Lower  the  dol  into  the  well,  drew  it  up,  pour  bank 
the  water  JLs  before.  lie  peat  the  proeess  till  all  the  per¬ 
manganate  has  been  dissolved.  After  half  an  hour  draw 
up  some  of  the  water  and  examine  it.  If  a  red  colour  is 
still  present  enough  has  been  added.  If  the  red  colour  has 
disappeared,  then  more  permanganate  should  be  added  to 
the  water  in  the  well.  In  all  cases  enough  permanganate 
should  be  added  to  produce  a  faint  red  colour  lasting  24 
hours. 

“  If  the  water  in  the  well  is  bad,  more  permanganate  will 
be  necessary.  In  such  a  case  it  will  be  found  that  the 
strong  red  colour  at  first  produced  slowly  changes  to 
brown,  and  then  fades  away.  This  is  because  perman¬ 
ganate  and  dirt  destroy  one  another.  Therefore,  more 
permanganate  must  la;  added  in  order  to  produce  a  lasting- 
colour.  If  the  water  in  the  well  is  clean  a  smaller  quantity 
of  permanganate  will  lx;  found  to  be  sufficient.  From  one 
to  eight  ounces  of  solid  permanganate  will  be  found  to  be 
sufficient  for  ordinary  wells.  If  possible  the  permanganate 
should  be  added  at  night  in  order  to  leave  the  wells 
undisturbed  as  long  as  possible.  The  water  will  be  fit 
to  drink  on  the  following  morning.  If  at  this  time  the 
water  has  tin;  red  colour  it  will  have  a  slightly  unpleasant 
taste,  but  it  is  perfectly  harmless.  If  the  inhabitants  do 
not  like  the  taste,  they  should  be  instructed  to  pump  out 
the  water  until  the  colour  vanishes.  Always  care  should  be 
taken  to  treat  with  permanganate  all  the  wells  in  the  place, 
not  only  those  used  for  drinking,  but  also  those  used  for 
washing  purposes.  The  village  police  may  be  employed  to 
show  the  operator  the  positions  of  the  different  wells. 
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After,  but  not  before,  these  wells  have  been  found  and 

treated,  search  should  be  made  for  a  well  near  the  police 

station  that  the  police  will  have  forgotten  to  show.  This  well 

.  v  a 

or  any  other  suitable  wells  should  be  treated  with  a  double 

quantity  of  permanganate.  Rhisties  may  then  be  employed 

to  pump  out  its  water  until  the  colour  has  neark  vanished. 

The  inhabitants  should  be  advised  only  to  use  this  well  until 

the  following  morning,  when  the  water  of  the  other  wells 

Co  v 

will  be  tit  to  drink.  The  well  thus  selected  for  immediate 
use  may  afterwards  be  further  treated  with  permanganate. 

“Usually  water  is  stored  in  the  houses  in  ghurrahs  for 
washing  and  other  purposes.  This  should  be  poured  away, 
and,  if  possible,  the  inhabitants  should  be  persuaded  to  wash 
their  Iotas  and  other  vessels  with  water  containing  per¬ 
manganate.  Unless  this  be  done,  isolated  eases  of  cholera 

are  likely  to  occur  even  four  or  five  days  after  the  treat- 
*  « 

ment  of  the  wells." 

Filtration.  The  purification  of  water  by  means  of  filtra¬ 
tion  is  safe  only  in  the  hands  of  persons  who  possess  an 
intelligent  knowledge  of  the  construction  of  filters,  how 

they  act,  how  they  should  be  used,  and  how  they  may  be 
*  1  *  * 

kept  in  safe  working  order.  The  great  majority  of  people 
know  nothing  about  them,  and  hence  the  use  of  filters  for 
domestic  purposes  is  often  fraught  with  the  greatest  risk  to 
health.  The  writer  had  occasion  not  long  ago  to  inquire 
into  an  outbreak  of  enteric  fever  on  a  steamer  in  the  port 
of  Calcutta,  which  was  shown  by  a  skilled  bacteriologist  to 
be  due  to  the  use  of  water  from  a  small  domestic  filter,  which 
was  highly  polluted.  No  less  than  eighteen  persons  were 
attacked  with  the  disease.  Charcoal  and  sand  are  used  in 
that  well-known  simple  and  cheap  Indian  filter,  which  con¬ 
sists  of  three  earthenware  vessels  (ghufrahs\  arranged  one 
above  the  other  in  a  wooden  frame. 

The  nitrification  of  water  by  filtration,  through  sand, 
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depends  upon  the  presence  of  numerous  small  living  vege¬ 
table  bodies,  which  form  a  slime  upon  the  surface.  Sooner 
or1  later  #the  slime  becomes  so  compact  as  to  prevent  the 
water*  passing  through.  \\  hen  this  happens  some  of  it  lias 
to  be  scraped  off.  When  new  sand  is  used  the  water  which 
passes  through  it  is  not  safe  to  use  until  this  layer  of  slime 
has  formed.  Twenty-four  to  forty-eight  hours  are  generally 
sufficient  for  this  purpose.  I  borough  cleansing  of  the  sand 
before  use,  however,  will  make  it  fairly  safe  even  before  the 
slime  has  formed.  In  Germany  the  filtered  water  is  not 
served  out  from  a  newly  made  filter-bed,  but  returned  to 
the  settling  tanks  until  a  fresh  growth  has  formed,  and  the 
bacteria  reduced  to  50  per  cubic  eentim.  (W  illoughby). 

The  use  of  the  ordinary  cheap  domestic  filters,  now 
described,  and  those  most  generally  to  be  found  in  house¬ 
holds,  should  be  abandoned.  It  would  be  far  better  to  get 
rid  of  solid  particles  of  matter,  and  then  merely  boil  the 
water.  If,  however,  domestic  filters  are  used  at  all,  the 
Pasteur-Chairiberland  or  the  Berkefeld  filter  should  be 
preferred.  The  filtering  material  in  each  of  those  filters 
consists  of  hollow  cylinders  or  candles  closed  at  one  end, 
and  having  at  the  other  fine  earthenware  or  metal  caps, 
through  which  the  filtered  water  passes.  The  candles  of 
the  Pasteur-Chamberland  filter  are  made  of  porcelain,  a 
very  fine  form  of  earthenware,  and  asbestos,  which  is  a 
mineral  fibrous  substance.  The  candles  of  the  Berkefeld 
filter,  on  the  other  hand,  are  made  up  of  compressed  and 
baked  earth,  consisting  chiefly  of  the  hard  flinty  skeletons 
of  infinitesmally  small  organisms  called  diatoms.  They 
have  been  described  by  the  Berkefeld  Filter  Company  as 
being  hardly  larger  than  the  bacteria  which  they  are  meant 
to  catch.  The  Berkefeld  filters  give  a  flow  of  water  through 
the. candles  five  to  ten  times  as  rapid  as  the  Pasteur-Cham¬ 
beriand,  the  reason  assigned  being  that  the  candles  are 
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porous  to  the  highest  degree.  The  Berkefeld  Filter  Com¬ 
pany  observe  that  in  this  large  supply  of  perfectly  pure 
water,  together  with  its  absolute  certainty  of  retaining  on 
its  surface  all  disease  germs,  rests  the  great  practical  value 
of  the  Berkefeld  filter  to  the  public. 

The  main  objections  which  have  been  stated  against  the 

ttse  of  the  .Berkefeld  filter  are,  that  the  candles  are  easily 

• 

broken  and  their  replacement  is  expensive,  and  that  they 
require  to  be  boiled  every  day  or  two  to  be  made  quite 
safe  for  use.  On  the  other  hand,  it  is  stated  that  the 

Pasteur-Chamberland  filter  is  difficult  to  break,  and  may 

■»  % 

last,  with  care,  for  months  at  a  time.  It  is  also  easy  to 

clean,  and,  as  the  British  d/VPae/  Jo  ru  J  observes,  the 

application  of  the  Pasteur  germ  filter  for  water  for  some 

years  in  *200,000  quarters  of  the  French  Army  has  shown 

that  it  is  effectual  in  preventing  epidemics  of  cholera, 

typhoid  fever,  diarrlnva,  and  similar  diseases.  Prs.  Sims 

A\  oodhead  and  Wood,  in  their  report  upon  filters  published 

in  the  British  JfoJical  Journal  of  December.  ISTb  sav  : 

% 

“  The  Pasteur  filter  does  prevent  the  communication  of 
water-borne  diseases,  as  is  claimed  by  the  vendors.  Almost 

i 

all  other  filters  may  materially  increase  the  risk  of  acquir¬ 
ing  infectious  disease,  and  are  to  be  looked  upon  as  an 
unmitigated  ex  il/' 

The  Lanctt  has  also  observed  that  the  purifying  efficiency 
of  the  Pasteur-Chamberland  tube  is  also  attested  by  practi¬ 
cal  experience,  and  that  the  use  of  the  Pasteur  filter  is  a 
real  preventive  of  water-borne  disease.  On  the  whole,  the 
bulk  of  the  evidence  regarding  the  respective  merits  of 
the  two  forms  of  filter  above  described  is  in  favour  of  the 
Pasteur-Chamberland.  These  filters  may  be  made  of 

earthenware,  stoneware,  or  enamelled  iron,  and  may  be 

% 

either  plain  or  decorated.  ’They  are  made  in  many  differ¬ 
ent  forms,  of  different  sizes,  and  to  serve  various  purposes. 
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They  may  he  so  small  as  to  be  easily  carried  in  the  pocket,  or 
large  enough  to  .supply  water  to  an  entire  village  or  town. 
They  may  be  attached  to  municipal  water  service  pipes,  or  used 
for  sterftising  liquids  of  all  kinds,  including  even  beef-tea. 
<  Ireat  care  should  be  taken  to  avoid  the  use  of  broken  candles. 

How  to#Clean  the  Gandies.  They  may  be  rubbed  with 
a  piece  of  clean  rough  cloth  or  with  a  brush.  They  should 
then  be  boiled  for  an  hour,  or  they  may  be  passed  through 
the  dame  of  a  spirit  lamp  or  baked  in  front  of  a  hot  fire. 
Great  care  should  be  taken  in  replacing  the  candles  after 
cleaning  them,  otherwise  they  will  allow  the  water  to  pass 
through  un filtered. 


FOOD  AND  DIET. 

Every  act  which  we  perform,  is  accompanied  by  loss  of 
body  tissue.  The  food  which  we  eat  replaces  this  loss,  pro¬ 
duces  warmth,  and  supplies  the  power  to  do  work. 

Composition  of  Food.  Food  may  be  either  liquid  or 
solid  in  form.  Whatever  its  form,  a  good  nourishing  diet 
must  contain  a  certain  quantity  of  water,  albumen,  carbo¬ 
hydrates,  fats,  and  salts. 

Water.  The  greater  portion  of  solid  food  consists  of 
water.  Potatoes,  for  example,  contain  75  per  cent,  of  water. 

In  addition  to  the  water  contained  in  our  food,  four  pints 
or  more  of  drinking  water  are  required  daily  to  keep  us  in 
good  health.  In  hot  countries  very  much  more  is  required 
to  make  up  for  the  great  loss  of  fluid  through  the  skin. 

Albumen.  The  white  of  an  egg  consists  chiefly  of  this 
substance  ;  so  also  does  the  curd  of  milk.  It  is  also  found 
in  muscle  and  in  blood,  arid  in  peas,  beans,  dhal,  and  all 
cereals,  such  as  wheat,  oats,  and  rice.  Foods  containing 
albumen  are  called  albuminates  or  nitrogenous  foods,  be¬ 
cause  they  contain  nitrogen,  which  is  not  found  in  any  other 

library  Service  indi# 
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class  of  food.  Albuminous  food  is  used  chiefly  for  the  repair 
of  the  tissues  of  the  body,  growth,  and  giving  strength. 
Albuminates  are  sometimes  called  flesh  formers  or  proteids. 

Carbo-hydrates  contain  carbon,  hydrogen,  and  oxygen. 
They  do  not  contain  any  nitrogen,  and  are  sometimes  for 
this  reason  called  non-nitrogenous  foods.  Starches  and 
sugar  belong  to  this  group.  Rice,  sago,  potatoes,  arrow- 
root,  Avheat,  millets,  Indian  corn,  cane  sugar,  and  beet  sugar 
are  the  best  known  examples.  Rice  contains  no  less  than 
83  per  cent,  of  carbo-hydrates.  Starchy  food  of  this  kind 
is  converted  into  a  form  of  sugar  called  grape  sugar,  through 
the  action  of  the  saliva,  which  continues  for  a  short  time 
after  the  food  has  passed  into  the  stomach.  Food  of  this 
kind  should  be  well  chewed  and  mixed  with  the  saliva  before 
being  swallowed.  Infants  under  six  months  old  cannot 
digest  starchy  food,  because  no  suitable  ferment  is  formed 
in  the  digestive  system  until  the  age  of  nearly  one  year. 
Heat  and  energy  are  obtained  from  carbo-hydrates.  Fat  is 
said  to  be  formed,  but  this  is  now  regarded  as  doubtful. 

Fat.  Butter  and  oil,  such  as  mustard  and  cocoa  nut  oil, 
are  the  best  known  forms  of  fat.  The  fatty  covering  under 
the  skin  and  the  fat  deposited  elsewhere  in  our  bodies  is 
got  to  some  extent,  probably,  from  the  starchy  and  fatty 
foods  we  eat.  Albuminous  foods,  however,  it  has  been 
contended  by  some  writers  are  the  chief  source  of  the  fat 
stored  up  in  the  body.  Fats  taken  as  food  produce  twice 
as  much  heat  as  carbo-hydrates,  and  are  therefore  extremely 
useful  in  cold  climates.  They  also  help  to  strengthen  the 
body.  The  digestion  of  albumen  is  very  much  helped  by 
the  presence  of  fat.  The  white  of  an  egg  is  thus  more 
easily  digested  when  taken  with  butter.  Cod-liver  oil  in 
small  doses  is,  for  the  same  reason,  given  in  such  cases 
where  the  stomach  is  weak  and  digestion  bad.  God-liver 
oil  is,  moreover,  highly  nutritious. 
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Salts.  A  salt  is  a  chemical  substance  formed  by  the  com¬ 
bination  of  an  acid  with  a  base.  Common  salt,  which  is  a 
combination  of  sodium  and  chlorine,  is  the  most  useful 
and  the  most  largely  used  salt  and  the  best  example  Lime 
salts  are  consumed  to  a  large  extent  in  India  with  'pan. 
Salts  of  dilTerent  kinds  are  contained  in  varying  amount  in 
the  vegetables  and  fruits  which  we  eat.  Bones  would 
become  soft  without  them.  The  disease,  known  as  rickets, 
•  is  due  to  a  deficiency  of  lime  salts  in  food  or  water.  It  is 
owing  to  an  insufficient  supply  of  iron  salts,  which  are  of 
gre§t  benefit  to  the  blood,  that  people  sometimes  look  pale 
and  unhealthy.  It  was  due  to  the  want  of  vegetables, 
which  contain  certain  salts,  that  severe  outbreaks  of  a 
disease  called  scurvy  were  so  common  among  sailors  during 
long  sea  voyages  in  past  years.  Lime  juice,  which  con¬ 
tains  the  necessary  salts,  is  now  carried  in  all  ships  as  a 
substitute  for  vegetables  when  they  run  short.  Salts 
are  also  required  for  the  formation  of  the  juices  with 
which  our  food  is  digested.  A  diet,  which  consists 
of  5  ounces  of  nitrogenous  food,  15  ounces  of  carbo¬ 
hydrates,  3  ounces  of  fat,  and  1  ounce  of  salts  daily,  is 
the  most  perfect  diet  for  a  man  doing  an  ordinary  amount 
of  work.  Some  writers,  however,  would  allow  only  4 
ounces  of  nitrogenous  food,  8  ounces  of  carbo-hydrates,  2 
ounces  of  fat,  and  one-half  ounce  of  salts.  It  has  been 
calculated  that  if  a  hundred  prisoners  were  fed  on  bread 
alone  they  would  require  daily  3804  pounds  to  make  up 
the  loss  of  carbon  and  nitrogen  from  their  bodies.  Three 
hundred  and  fifty-four  pounds  of  flesh  would  be  required  if 
flesh  alone  were  given.  If,  however,  both  bread  and  meat 
were  given,  200  pounds  of  bread  and  60  pounds  of  meat 
would  be  sufficient.  The  chief  thing  to  bear  in  mind  is  that  it 
is  impossible  to  remain  in  good  health  if  an  insufficient  supply 
of  any  one  of  the  principal  elements  of  food  is  consumed. 
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DIFFERENT  KINDS  OF  FOOD. 


Animal  Food.  Milk.  Milk  is  one  of  the  most  valuable 
.articles  of  food  in  both  sickness  and  health.  It  is  the  best 
food  for  infants,  because  it  contains  all  the  elements  of  a 
perfect  diet  in  the  right  proportion,  and  is  easily  digested. 
Infants  should  be  fed  solely  on  milk  until  they  are  nearly 
one  year  old.  Grown-up  people  may  be  kept  alive  by  milk 
during  sickness  for  several  weeks  at  a  time.  Several  pints, 
however,  may  be  required  daily  in  these  cases.  .The 

addition  of  a  little  sugar  makes  milk  more  suitable  as 

« 

an  article  of  diet.  The  natural  food  of  infants  is  human 
milk.  Cow’s  milk,  made  as  much  like  human  milk  as 
possible,  is,  however,  by  dilution  with  water  and  the 
addition  of  a  little  sugar,  sometimes  given  to  very  young 
children.  Ass’s  milk,  which  more  closely  resembles  human 
milk  than  does  that  of  the  cow,  is  also  of  great  use,  but 
expensive.  Older  persons  use  cow’s  milk  a  great  deal.  The 
use  of  goat’s  and  buffalo’s  milk  is  very  common  in  India. 

Composition  of  Milk.  All  kinds  of  milk  contain  a 
large  amount  of  water,  varying  from  81  to  90  parts  per  100 
parts,  and  from  1  to  7  parts  of  fat,  which  forms  the  cream 
when  milk  is  allowed  to  stand.  There  is  more  albumen 
(from  which  the  casein  or  curd  is  formed)  than  fat  in  milk. 
Sugar  and  salts  are  also  contained  in  milk  in  small  quantity. 
Butter  is  made  from  the  fat  of  milk  and  cheese  from  the 
albumen  or  curd.  In  making  cheese,  however,  the  fat  is 
sometimes  retained. 

Diseases  caused  by  Milk.  We  already  know  that 
cholera  and  other  diseases  are  often  caused  by  the  addition 
of  polluted  water  to  the  milk.  This  practice  is  very 
common.  Pain,  sickness,  vomiting,  and  diarrhoea  are  often 
caused  by  milk  which  has  turned  sour.  European  children 
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who  are  brought  up  bottle-fed  often  suffer  from  symptoms 
of  the  hind  because  their  bottles  are  not  kept  clean.  Feed- 
in  g-bottfcs  should  not  have  tubes  because  they  cannot  be 
kept  clean.  Consumption  of  the  bowels  and  scarlet  fever 
may  also  be  caused  by  using  infected  milk. 

How  to  prevent  Disease  being  conveyed  through  Milk. 
The  milk  of  healthy  cows  only  should  be  used.  Water 
should  never  be  added  except  when  necessary  in  the  case 
of  infants  and  sick  persons.  Milk  vessels  should  not  be 
washed  with  dirty  water.  Boiling  water  only  should  be 
use*!  for  this  purpose.  Cases  of  epidemic  disease  occurring 
near  dairies  or  places  in  which  milk  is  sold  should  be 
immediately  removed  to  some  safe  place  for  treatment. 
Cows  should  not  be  milked  by  people  with  dirty  hands. 
Milk  should  always  be  boiled  before  it  is  used.  Milk,  as  in 
the  case  of  water,  should  not  be  kept  standing  too  long 
after  it  has  been  boiled.  It  should  be  covered  to  keep  out 
dust,  in  which  the  germs  of  disease  are,  as  we  know,  often 
carried,  and  also  to  keep  out  flies  which  may  infect  it. 

Eggs.  Fggs  also  contain  all  the  elements  of  a  perfect 
food.  They  contain  albumen  and  fat  in  large  amount. 
The  white  of  one  egg  is  said  to  be  equal  to  three  teaspoon¬ 
fuls  of  a  beef  extract.  Fresh  eggs  only  should  be  used,  as 
stale  eggs  can  be  thoroughly  poisonous. 

Flesh.  Flesh  is  highly  nutritious.  It  consists  of  water 
75  per  cent.,  albumen  20  per  cent.,  and  fat  5  per  cent.  It, 
however,  contains  hardly  any  carbo-hydrates.  Beef,  mutton, 
fowls,  and  fish  are  the  forms  of  animal  food  chiefly  used  in 
India.  Beef  extracts  are  extensively  used  in  cases  of  sickness. 
They  are  merely  stimulants,  however.  Dr.  Hutchison,  a  dis¬ 
tinguished  writer  on  food,  says  that,  as  far  as  nutrition  is 
concerned,  one  can  prepare  at  home  equally  good  beef  juice 
at  much  less  cost,  in  one  instance  at  a  200th  part  of  the 
expense  of  the  fashionable  article.  It  is  really  pathetic, 
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says  Dr.  Hutchison,  to  see  poor  people  in  eases  of  illness 
paying  large  sums  for  so  very  small  a  return.  The  great 
majority  of  the  natives  of  India  are  not  flesh  eateys.  The 
only  real  objection  to  the  use  of  vegetables  only  is  that  the 
stomach  has  to  be  distended  to  its  utmost  limit  three  times 
daily  in  order  to  obtain  enough  nourishment  for  (he  system. 
I)r.  Hutchison  maintains  that  the  use  of  a  strict lv  vegetable 
diet  means  a  low  standard  of  life,  of  energy,  and  resistance 
to  disease.  Much  time  and  energy  are,  moreover,  wasted 
in  digesting  so  much  vegetable  matter.  The  use  of  flesh 
in  too  large  amount  causes  gout  and  nervous  irritability. 
The  flesh  of  immature  is  not  so  nutritious  as  that  of  full- 
grown  animals. 

Signs  of  Good  Meat.  The  flesh  and  fat  should  be 
fresh,  firm,  tender,  of  reddish  colour,  and  healthy  looking. 
Wholesome  meat  should  not  contain  too  much  blood.  The 
fat  should  be  bloodless.  Meat  should  be  of  the  same  quality 
throughout  its  entire  substance.  Softening,  offensive  smell, 
and  greenish  discoloration  indicate  that  meat  is  bad  and 
unfit  for  human  use. 

Vegetable  Foods.  These  have  been  divided  into  six 
classes  : — 1st.  Farinaceous  foods  or  cereals,  such  as  rice, 
wheat,  barlev.  maize  and  millet.  2nd.  Pulses,  such  as  dhal, 
peas,  and  beans.  3rd.  Roots  and  tubers,  such  as  potatoes, 
beetroot,  carrots,  turnips,  tapioca,  arrowroot,  and  ground 
nuts.  4th.  Green  vegetables,  such  as  spinach  (sag),  asparagus, 
brinjals,  cauliflower,  and  cabbages.  5th.  Fruits,  such  as 
oranges,  grapes,  mangoes,  lemons,  guavas,  papivas,  and  plan¬ 
tains  (Reynolds).  6th.  Fungi,  a  class  of  food  to  which  mush¬ 
rooms  belong.  Farinaceous  foods,  and  rice  in  particular,  pulses, 
and  tubers  are  largely  consumed  by  natives  of  India.  Rice 
and  dhal  form  the  sole  articles  of  diet  in  numerous  instances. 
The  consumption  of  rice,  ghee,  and  sweetmeats  in  large 
quantity  causes  stoutness  in  persons  of  inactive  habits. 
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People  who  live  chiefly  on  food  of  this  kind  are  generally 
of  poor  physique,  cannot  exert  themselves  much  without 
getting  Exhausted  and  out  of  breath.  Dhal,  peas,  beans, 
and  wheatflour  made  into  chapatties  should  form  a 
portion  of#the  dietary  of  rice  eaters,  because  rice  contains 
small  quantities  only  of  albumen  and  fat,  whereas  pulses 
and  wheatflour  are  rich  in  albumen,  which  is  so 
necessary  to  the  maintenance  of  good  health.  Chapatties 
should  be  made  thin,  so  that  they  may  be  w'ell  cooked. 
Stoutness  and  weight  can  be  much  reduced  by  the  use  of 
thcfse  articles  of  diet  in  the  manner  suggested.  There  are 
various  kinds  of  dhal,  of  which  urhur,  mussoor,  moong,  and 
gram  dhal  are  perhaps  the  best  known.  The  last  is  the  least 
wholesome  of  these  four  kinds.  Kasaree  is  another  pulse  in 
common  use,  which,  however,  has  a  bad  reputation.  They 
may  be  taken  instead  of  flesh.  Fish  may  also  be  used  to 
supply  some  of  the  nitrogen  required.  Milk  and  oatmeal 
porridge  or  wheatflour  would  enable  us  to  perform  hard 
work  for  a  long  time.  Indian  corn  (maize)  contains  more 
fat  than  oatmeal,  and  is  perhaps  for  this  reason  a  better 
article  of  diet  if  well  cooked. 

Vegetables  contain  water,  acids,  and  salts.  They  should 
always  be  fresh  and  carefully  washed,  and  they  should 
generally  be  well  cooked.  Uncooked  vegetables  should  be 
very  thoroughly  cleaned  before  being  eaten,  as  they  may 
contain  small  worms,  or  the  eggs  of  insects,  or  the  germs 
of  disease  of  various  kinds. 

Fruit  contains  water,  in  large  amount,  acids,  and 
salts.  Sugar  and  oil  are  also  contained  in  many  kinds 
of  fruit.  Fruit  should  never  lie  eaten  unless  when 
fresh,  ripe,  and  clean.  Over-ripe,  decaying,  or  unripe 
fruit  causes  disease  of  the  stomach  and  bowels.  Fruit 
which  has  been  preserved  in  tins  may  cause  similar 
symptoms  owing  to  the  presence  of  lead,  tin,  copper,  or 
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other  substance  absorbed  by  the  juice  from  the  metal  of 
the  can. 

Preservation  of  Foods.  Food  is  sometimes  preserved  by 
freezing,  or  by  using  currents  of  cold  air,  as  in  the  case 
of  the  carcases  of  cattle  and  sheep.  Food  may  also  be 
preserved  in  ice.  Alcohol,  vinegar,  and  other  substances 
are  often  used  for  the  purpose.  Beef  for  the  use  of  sailors 
is  often  preserved  in  brine.  Drying  is  sometimes  resorted 
to,  as  in  the  case  of  fish,  vegetables,  and  fruit.  Foods  of 
almost  every  description,  such  as  milk,  fish,  fruit,  and  jams, 
are  also  sometimes  preserved  in  tins  or  bottles  hermetically 
sealed  after  all  the  air  has  been  expelled  by  heat.  If  gas 
escapes  when  a  tin  is  opened  the  contents  are  bad.  Badly 
preserved  foods  are  exceedingly  dangerous  to  use.  They 
give  rise  to  symptoms  of  poisoning,  which  closely  resemble 
cholera.  This  is  known  as  ptomaine  poisoning. 

Adulteration  of  Food.  Water  mav  be  added  to  milk, 
or  the  cream  may  be  removed  and  flour  or  other  similar 
starchy  food  added  to  give  the  milk  a  thick  appearance, 
or  sugar  or  salt  may  be  added.  Plantains  and  meat  fat  and 
other  substances  are  often  added  to  butter,  ground  maize 
to  flour,  and  sand  to  sugar.  Ghee  is  often  adulterated 
with  ground-nut,  cocoanut,  or  poppy  oil.  Arrowroot  may 
be  mixed  with  cocoa  and  chocolate,  or  the  starch  granules 
of  potatoes,  rice,  sago,  or  tapioca  may  be  used.  Alum  is 
often  added  to  bread  to  give  it  a  white  appearance.  Tea 
leaves  are  sometimes  mixed  with  other  kinds  of  leaves  or 
with  tea  leaves  which  have  already  been  used.  These  are  a 
few  examples  of  the  manner  in  which  food  supplies  may  be 
adulterated.  The  practice  of  adulterating  food  supplies  is 
perhaps  more  common  in  India  than  in  any  other  country 
in  the  world.  Of  all  forms  of  adulteration  that  of  milk 
with  polluted  water  is,  perhaps,  the  most  to  be  feared. 

Cooking.  Food  is  cooked  to  soften  it,  to  make  it  more 
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attractive  and  more  easily  digestible,  and  thus  fit  it  for 
the  nourishment  of  our  bodies.  Cooking  also  destroys 
small  parasitic  and  other  animals,  their  eggs,  and  the 
germs  of  disease.  Cooking  also  enables  certain  kinds  of 
food,  such#as  milk  and  meat,  to  be  kept  for  a  considerable 
length  of  time  without  turning  bad  or  becoming  unfit 
for  use. 

Methods  of  Cooking.  Food  may  be  boiled,  steamed, 
roasted,  baked,  fried,  grilled,  or  braised.  The  method  of 
cooking  food  should  be  varied  as  much  as  possible,  other¬ 
wise  it  will  lose  its  relish.  Every  attention  should  be 
paid  to  cleanliness.  Cooking  pots  which  are  made  of 
copper  should  be  regularly  tinned,  otherwise  there  is 
danger  of  some  of  the  copper  being  dissolved  and  causing 
poisoning.  Cooking  vessels  made  of  aluminium  are  to  be 
preferred  to  those  made  of  copper.  Rice  and  other  starchy 
foods  should  be  cooked  slowly,  and  green  vegetables 
quickly.  Well-cooked  rice  is  soft  and  free  from  lumps. 
Each  particle  should  be  separate.  Mustard  oil  is  often 
used  in  India  for  cooking  purposes,  chiefly  because  it  is 
cheaper  than  butter.  Dhal  should  be  very  carefully 
cooked,  otherwise  it  will  cause  irritation  of  the  bowels. 

Length  of  Time  required  to  Digest  what  we  eat. 
This  varies  greatly.  Boiled  rice,  for  example,  is  digested 
within  one  hour.  Boiled  cabbage  requires  four  hours. 
Roasted  potatoes  take  2J,  and  boiled  potatoes  3J  hours. 
Indian  corn  bread,  baked,  takes  3J  hours.  Raw  eggs  are 
digested  within  1J  hours,  roasted  eggs  in  3J  hours,  and 
hard  boiled  eggs  also  in  3^  hours.  Fried  beef,  boiled 
fowls,  roasted  fowls,  and  roasted  duck  take  four  hours, 
while  roasted  pork  takes  hours. 

(For  the  digestibility  of  some  other  articles  of  food  see 
the  following  tables)  : 


I 


MANUAL  OF  HYGIENE. 


RELATIVE  DIGESTIBILITY  OF 

(Rfssfjvl. 


ANIMAL  SUBSTANCES. 


) 


Articles  of  Diet. 


How  Cooked. 


Time  of 

<Tl  I.  MI  FI  CATION. 

Hour.  ]\linutc. 


Pig's  feet  (soused)  - 

- 

- 

Boiled  - 

- 

- 

1 

- 

0 

Tripe  (soused)  - 

- 

- 

Boiled  - 

- 

- 

1 

- 

0 

Eggs  (whipped) 

- 

- 

Raw 

- 

- 

1 

- 

30 

Salmon  trout  - 

- 

- 

Boiled  - 

- 

- 

1 

- 

30 

Venison  steak  - 

- 

- 

Broiled  - 

- 

- 

1 

- 

30 

Brains 

- 

- 

Boiled  - 

- 

- 

1 

- 

4if 

Ox  liver  - 

- 

- 

Broiled  - 

- 

- 

o 

- 

0 

Cod  fish  (cured  dry)- 

- 

- 

Boiled  - 

- 

- 

o 

- 

0 

Eggs 

- 

- 

Roasted 

- 

- 

o 

- 

15 

Turkey 

- 

- 

Boiled  - 

- 

- 

2 

- 

•25 

Gelatine  - 

- 

- 

Boiled  - 

- 

- 

O 

- 

30 

Goose 

- 

- 

Roasted 

- 

- 

2 

- 

30 

Pig  (sucking)  - 

- 

- 

Roasted 

- 

- 

2 

- 

30 

Lamb 

- 

- 

Broiled  - 

- 

- 

o 

- 

30 

Chicken  - 

- 

- 

F  ricasseed 

- 

- 

o 

- 

45 

Beef 

- 

- 

Boiled  - 

- 

- 

o 

- 

45 

Beef 

- 

- 

Roasted 

- 

- 

o 

o 

- 

0 

Mutton  - 

- 

- 

Boiled  - 

- 

- 

o 

- 

0 

Mutton  - 

- 

- 

Roasted 

- 

- 

Q 

o 

- 

15 

Oysters 

- 

- 

Stewed  - 

- 

- 

o 

o 

- 

30 

Cheese 

- 

- 

Raw 

- 

- 

9 

o 

- 

30 

Eggs 

- 

- 

Hard  boiled 

- 

- 

9 

O 

- 

30 

Eggs 

- 

- 

Fried  - 

- 

- 

9 

O 

- 

30 

Beef 

- 

- 

Fried  - 

- 

- 

4 

- 

0 

Fowls 

- 

- 

Boiled  - 

- 

- 

4 

- 

0 

Fowls 

- 

- 

Roasted 

- 

- 

4 

- 

0 

Ducks 

- 

- 

Roasted 

- 

- 

4 

- 

0 

Cartilage  - 

- 

- 

Boiled  - 

- 

- 

4 

- 

15 

Pork 

- 

- 

Roasted 

- 

- 

r> 

15 

Tendon  - 

- 

- 

Boiled  - 

- 

- 

5 

- 

30 
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RELATIVE  DIGESTIBILITY  OF  VEGETABLE 
SUBSTANCES  (Russell). 


Articles  of  Diet. 


How  Prepared. 


Time  of 
Chemification. 


Hour. 

Minute. 

Rice  • 

- 

-  Boiled  - 

- 

-  1  - 

0 

Apples  (sweet  and 

mellow) 

Raw 

- 

-  1  - 

30 

Sago 

- 

-  Boiled  - 

- 

-  1  - 

45 

Tapioca  - 

- 

-  Boiled  - 

- 

.  9  . 

0 

Barley 

- 

-  Boiled  - 

- 

-  2  - 

0 

Apples  (sour  and  mellow) 

Raw 

- 

-  2  - 

0 

Cabbage,  with  vinegar 

Raw 

- 

-  2  - 

0 

Beans 

- 

Boiled  - 

- 

-  2  - 

30 

Sponge  cake 

- 

-  Baked  - 

- 

-  2  - 

30 

Parsnips  - 

- 

-  Boiled  - 

- 

-  2  - 

30 

Potatoes  - 

- 

-  Roasted 

- 

-  9  . 

jLj 

30 

Potatoes  - 

- 

-  Baked  - 

- 

o 

33 

Apple  dumpling 

- 

-  Boiled  - 

- 

-  3  - 

0  • 

Indian  corn  cake 

- 

-  Baked  - 

- 

o 

6 

0 

Indian  corn  bread 

- 

Baked  - 

- 

♦> 

o 

15 

Carrot 

- 

-  Boiled  - 

- 

-  3  - 

15 

Wh eaten  bread 

- 

Baked  - 

- 

-  3  - 

30 

Potatoes  - 

- 

-  Boiled  - 

- 

-  3  - 

30 

Turnips  - 

- 

Boiled  - 

- 

-  3  - 

30 

Beets 

- 

-  Boiled  - 

- 

-  3  - 

45 

Cabbage  - 

- 

-  Boiled  - 

- 

-  4  - 

0 

The  greatest  attention 

should  be 

paid 

to  cleanliness 

during  cooking.  Smoking  should  be  prohibited,  and  ser¬ 
vants,  other  than  the  cooks  and  those  who  assist  in  cooking, 
should  not  be  allowed  in  the  cookhouse,  and  no  one  should 
be  allowed  to  sleep  in  the  cookhouse.  Cooking  utensils 
should  be  cleaned  with  boiling  water,  immediately  after  and 
before  use,  and  on  no  consideration  should  dishcloths, 
which  have  not  been  carefully  boiled,  be  used.  There 
should  be  an  abundant  supply  of  wholesome  water  for 
cooking  purposes.  Articles  of  food,  such  as  vegetables, 
should  be  well  washed  before  being  cooked.  Everything 
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about  the  cookhouse,  including  the  floor,  wall,  and  ceiling, 

CO  v 

should  he  kept  spotlessly  clean,  and  only  cooks  who  are 
cleanly  in  their  habits  should  be  employed.  „ 

Eating.  Everything  we  eat  should  be  fresh  and  whole- 
some,  eaten  slowly,  and  well  chewed,  so  as  to  thoroughly 
mix  it  with  the  saliva,  which  is  formed  chiefly  during  eating. 
Quick  eating  causes  over-loading  of  the  stomach  and  indi¬ 
gestion.  Food  should  be  eaten  as  soon  as  possible  after  it  is 
cooked.  If  it  is  allowed  to  stand  it  becomes  cold,  and  may 
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be  polluted  by  flies  or  dust.  If  it  is  necessary  to  let  cooked 
food  stand  for  a  time  it  should  be  carefully  covered.  It  is 
a  common  but  dirty  and  dangerous  practice,  in  India,  for 
several  persons  to  eat  out  of  the  same  dish.  When  possible 
each  person  should  eat  out  of  a  separate  dish.  The  hands 
should  be  thoroughly  cleaned  before  eating,  more  especially 
the  nails,  under  which  dirt  and  disease  germs  may  lurk. 
Leaves  should  not  be  used  instead  of  plates.  If  used  at  all, 
they  should  not  be  used  a  second  time.  Our  meals  should 
be  taken  at  regular  hours  daily.  Looms  in  which  we  eat 
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should  be  large  and  clean,  and  all  the  members  of  a  family 
should  sit  down  to  their  meals  at  the  same  time.  A  short 
rest  front  labour  is  desirable  both  before  and  after  meals. 
It  is  not  good  to  eat  between  meals.  An  interval  of  5  or  (I 
hours  is  required.  No  heavy  food  should  be  eaten  just 
before  going  to  bed.  In  hot  countries,  and  during  hot 
weather  in  cold  countries,  meat  should  not  be  taken  in 
large  quantities.  Fruit  and  vegetables  are  better.  The 
amount  of  food  required  to  keep  the  body  in  a  healthy  and 
active  state  will  depend  upon  the  amount  and  nature  of  the 
work  which  has  to  be  done.  We  should,  however,  be 
careful  to  avoid  eating  either  too  much  or  too  little. 

Time  of  Eating.  No  rules  can  be  definitely  fixed.  As 
a  general  rule  three  meals  are  taken  daily  by  Europeans  and 
two  by  Natives  of  India.  Children  should  be  fed  at  inter- 


DRINKS. 


i  I 


vals  of  three  and  adults  of  five  hours.  Very  young  children 
and  sick  persons  require  light  and  nourishing  food  often  and 
in  smalt  quantities. 

Drinks.  Water  from  a  pure  source  is  the  safest  and 
best  liquid  to  drink.  Alcohol,  it  has  been  contended  by 
some,  is  a* food,  prevents  waste  of  body  tissue,  strengthens 
the  muscles,  prevents  loss  of  heat,  and  keeps  out  the  cold. 
Others  contend  that  it  is  not  a  food,  that  it  prevents  the 
waste  products  of  the  body  being  got  rid  of,  and  in  this 
way  increases  the  weight  of  the  body,  that  it  simply 
pagdyses  the  muscles  so  that  the  person  who  takes  it  does 
not  know  that  he  is  tired,  that  it  protects  against  neither 
cold  nor  heat,  but  that  the  temperature  on  the  other  hand 
falls  below  normal  after  taking  alcohol,  and  that  it  is  in  no 
sense  of  the  term  a  stimulant.  People  who  indulge  freely 
in  the  use  of  alcohol  become  blotched  in  appearance,  acquire 
a  craving  for  it,  and  often  become  drunkards.  Much  of  the 
poverty,  distress,  and  many  of  the  mental  and  physical 
ailments  which  exist  in  the  world  are  due  to  the  abuse  of 
alcoholic  liquors.  Among  arguments  which  have  been 
raised  against  the  use  of  alcohol,  it  has  been  stated  that  it 
undergoes  no  change  when  taken  into  the  system,  that  it  is 
alcohol  in  the  still,  alcohol  in  the  stomach,  alcohol  in  the 
blood,  alcohol  in  the  brain,  in  the  liver,  in  all  the  tissues, 
alcohol  in  the  breath,  in  the  perspiration,  and  in  all  the 
excretions.  In  short,  that  alcohol  is  not  used  in  the  body, 
but  leaves  it  as  it  enters,  a  rank  poison.  "While  this,  how¬ 
ever,  is  not  quite  the  case,  it  is  a  fact  that  not  more  than, 
perhaps,  two  ounces  of  absolute  alcohol  can  be  made 
use  of  daily  by  the  system,  without  any  traces  appearing 
in  the  excretions.  According  to  the  most  recent  inquiries 
into  the  subject,  it  is  a  serious  mistake  to  take  alcohol 
even  in  the  smallest  quantities.  Professor  Horsley  declares 
that  it  is  hurtful  even  when  taken  as  an  article  of  diet, 
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and  that,  while  it  stimulates  temporarily,  it  does  so  by 
deranging  the  brain  machinery,  the  wheels  going  more 
quickly,  as  it  were,  because  of  the  loss  of  controlling  power, 
and  that  paralysis  or  benumbing  follows.  It  is  other¬ 
wise  with  tea  or  coffee.  These  are  good  stimulants,  and 
may  be  taken  instead  of  alcohol  when  one  is  Hired.  So 
may  meat  extracts.  One  quarter  pound  of  oatmeal  in  three 
or  four  quarts  of  water,  with  an  ounce  of  sugar,  well  boiled, 
has  been  highly  spoken  of  as  good  for  quenching  the  thirst  • 
and  enabling  a  person  to  perform  an  unusual  amount  of 
continuous  labour.  (Russell,  Edinburgh.)  , 

Toddy  and  arrack  are  the  forms  of  liquor  chiefly  used  by 
natives  of  India.  They  are  often  adulterated  with  poisonous 
drugs,  such  as  dhatura,  opium,  and  Indian  hemp,  and  are  very 
harmful.  It  is  safer  to  avoid  altogether  the  use  of  alcoholic 
liquors,  or  to  use  them  only  under  skilled  medical  advice. 

Condiments.  These  are  taken  with  food  to  increase  the 
secretion  of  saliva  in  the  mouth  and  gastric  juice  in  the 
stomach.  If  taken  in  excess  they  irritate  and  produce  dis¬ 
orders  of  the  alimentary  canal.  Some  of  them  are  extremely 
useful  in  cases  of  colicky  pains  in  the  belly,  and  for  many 
other  purposes.  They  are  often  harmful,  however,  in  certain 
cases  even  when  taken  in  moderate  amount,  and  should  never 
be  given  to  children.  The  best  known  condiments  are  mustard, 
chillies,  pepper,  ginger,  cloves,  cardamoms,  and  nutmegs. 


LOCAL  CONDITIONS. 

Soil.  Soil  consists  of  particles  of  mineral  matter  derived 
from  rocks,  such  as  granite,  and  chalk,  and  the  waste 
products  of  plants  and  animals.  The  broken-up  part  of  the 
rock  immediately  under  the  soil  is  called  the  subsoil. 

The  surface  portion  of  the  soil  contains  germs,  which  set 
up  certain  chemical  changes  in  the  vegetable  matter,  which 
is  converted  into  food  suitable  for  the  sustenance  and  growth 


LOCAL  CONDITIONS. 


79 

> 

of  plants.  This  food  consists  of  the  gases  and  other  pro¬ 
ducts  which  are  given  off  during  decomposition.  If  they 
were  not  used  up  by  plants  such  products  would  be  in¬ 
jurious  to  health.  This  explains  the  benefit  of  bringing 
trenching  grounds  under  cultivation,  and  as  is  subse¬ 
quently  explained  of  planting  flowers,  trees,  and  shrubs  of 
various  kinds  in  graveyards.  The  germs  of  disease,  such  as 
enteric  fever  and  cholera,  frequently,  as  we  know,  find  their 
#  way  into  wells  and  other  sources  of  water  supply  by  per¬ 
colating  through  the  soil. 

When  there  is  an  absence  of  water  from  the  soil,  air  takes 
its  ]?lace.  The  amount  of  air  present  depends  upon  the  nature 
of  the  soil.  A  loose  sandy  soil,  for  example,  may  contain 
as  much  as  50  per  cent.  The  ground  air  and  gases  derived 
from  sewers,  drains,  and  other  foul  places  may  travel  great 
distances  in  the  soil,  find  their  way  into  dwelling  rooms, 
and  give  rise  to  diseases  of  a  very  dangerous  nature.  It  is 
to  keep  air  of  this  kind  out  of  houses  that  floors  are  made 
of  masonry  and  houses  are  sometimes  built  on  arches. 

t / 

Further,  it  is  to  escape  breathing  such  gases  that  raised 
beds  are  used  for  sleeping  in,  instead  of  lying  on  floors. 
The  dangers  of  made  soil  as  building  sites  and  of  damp 
soil  were  pointed  out  in  a  former  chapter. 

Climate.  The  term  climate  is  used  to  indicate  the 
meteorological  conditions  of  a  place,  such  as  temperature 
and  its  variations,  the  humidity  or  dryness  of  the  atmos¬ 
phere,  the  rainfall,  the  prevailing  winds,  the  character  of 
the  soil,  and  water  supply.  Climate  depends  to  a  large 
extent  upon  the  geographical  situation  of  a  place,  and 
its  latitude.  For  these  reasons  climates  have  been 
classified  as  warm,  temperate,  cold,  mountain,  and  marine 
climates.  It  is  a  familiar  fact  that  certain  diseases  are 
peculiar  to  certain  climates.  They  have  for  this  reason 
been  called  “  climatic  diseases/'  Many  diseases,  however, 
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attributed  to  climate  are  often  caused  bv  careless  living 
and  violation  of  the  laws  of  health,  but  there  is  nothing 
to  show  that  climate  is  the  direct  cause  of  illness ;  in 
fact,  the  human  system  adapts  itself  in  a  wonder¬ 
ful  manner  to  almost  any  kind  of  climate.  Heat  and 
moisture  are  the  two  most  essential  and  potent  causes  of 
decomposition  in  all  animal  and  vegetable  matter.  It  is 
due  to  these  conditions  that  meat  and  fruit  go  bad  so 
quickly,  and  so  often  give  rise  to  bowel  complaints.  We 
also  know  that  heat  and  moisture  are  favourable  to  the 
growth  of  the  germs  which  cause  diseases,  such  as  cholera. 
Hence  it  is  that  cholera  and  dysentery  are  so  common  in 
India.  Such  diseases  can  be  prevented  to  a  large  extent 
by  the  use  of  a  pure  water  supply  and  improved  hygienic 
surroundings  generally,  by  eating  only  wholesome  food,  and 
by  living  a  regular  and  careful  life  in  every  other  respect. 


METEOROLOGY. 

Meteorology  has  been  defined  as  the  science  of  the  pheno¬ 
mena  of  the  atmosphere.  It  includes  atmospheric  pressure, 
humidity  and  temperature,  winds  and  their  causation, 
velocity  and  direction,  and  rainfall. 

Atmospheric  Pressure.  The  barometer  is  an  instru¬ 
ment  which  has  been  devised  for  ascertaining  variations  in 
the  pressure  of  the  atmosphere.  A  column  of  mercury, 
which  varies  in  height  with  the  pressure  of  the  superin¬ 
cumbent  atmosphere,  is  sometimes  used  for  this  purpose. 
The  mean  weight  of  a  column  of  the  atmosphere  at  freezing 
point  and  sea  level  has  been  ascertained  to  be  the  same 
as  the  weight  of  a  column  of  mercury  thirty  inches  high 
and  of  the  same  sectional  area  as  the  column  of  the 
atmosphere.  The  pressure  of  the  atmosphere  under  those 
conditions  is  14*7  pounds  pressure  to  the  square  inch. 
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Humidity.  There  is  always  in  the  air  a  greater  or  less 
amount  of  moisture.  This  is  spoken  of  as  the  humidity  of 
the  atmosphere.  A  heated  atmosphere  can  hold  a  much 
larger  quantity  than  a  cold  one.  Hence  it  is  that  moisture 
condenses  on  cold  surfaces,  such  as  that  of  a  glass  contain¬ 
ing  ice,  arid  evaporates  when  exposed  to  heat.  When  the 
atmosphere  at  a  given  temperature  contains  as  much  moisture 
as  it  can  hold  it  is  said  to  he  saturated.  The  amount  of 
moisture  in  the  air  varies  greatly  in  different  countries, 
and  even  in  different  parts  of  the  same  country,  and  very 
markedly  so  in  India.  The  air,  for  example,  in  the  dry 
sandy  desert  of  Sind  and  other  parts  of  Northern  India  is 
at  certain  seasons  of  the  year  so  dry  as  to  cause  the  skin  to 
crack,  while  in  some  parts  of  the  Presidencies  of  Bengal, 
Madras,  and  Bombay  the  air  generally  is  saturated.  The 
perspiration  in  consequence  flows  freely  from  the  skin, 
and  evaporation  being  checked,  great  discomfort  and 
fatigue  are  produced.  Some  delicate  people  with  weak 
chests  and  other  diseases  enjoy  better  health  in  hot,  moist 
climates.  As  a  rule,  however,  dry  climates  are  preferred. 
The  temperature  at  which  air  begins  to  deposit  its  moisture 
is  known  as  the  dew-point,  and  the  instruments  which  are 
used  for  ascertaining  the  amount  of  moisture  in  the  atmos¬ 
phere  are  called  hygrometers. 

Temperature.  The  temperature  of  the  atmosphere 
varies  greatly  in  different  countries.  It  also  varies  with 
the  season  of  the  year  and  time  of  day.  Despite  these 
variations,  however,  the  temperature  of  the  human  body  in 
a  state  of  health  is  maintained  at  an  almost  constant  level. 
The  normal  temperature  of  the  body  is  about  98 '6°  Fahren¬ 
heit.  If  the  temperature  of  the  atmosphere  rises  to  a  great 
extent,  so  also,  but  to  a  very  small  extent,  does  the 
temperature  of  the  body. 

Perspiration  is  the  chief  means  whereby  the  temperature 
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is  kept  at  its  normal  level.  Radiation  and  conduction  of 
heat  also  help  considerably.  Prolonged  exposure  to  great 
heat  or  great  cold  sooner  or  later  destroys  the  tissues  of  the 
body,  or  may  even  cause  death.  The  instruments  used  for 
ascertaining  temperature  accurately  are  called  thermometers. 
Mercury,  which  boils  only  when  great  heat  is  applied,  is 
used  for  recording  high  temperatures  or  temperatures  above 
the  normal,  and  alcohol,  which  does  not  freeze,  to  record 
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low  temperatures.  In  thermometers  the  lower  limit  is 
called  zero,  which  in  two  forms  of  thermometers,  called  the 
Centigrade  and  Reaumur  respectively,  is  the  melting  point 
of  pure  ice  or  the  freezing  point  of  pure  water,  which  is  the 
same  thing.  The  upper  limit  in  these  two  forms,  and  also 
in  a  third  form,  called  the  Fahrenheit  thermometer,  is  the 
boiling  point  of  water  at  the  sea  level.  In  the  latter 
thermometer,  however,  the  freezing  point  is  32  degrees. 
The  boiling  point  in  the  Fahrenheit  thermometer  is  212 
degrees.  Between  these  two  points  the  stem  of  thermo¬ 
meters  is  divided  into  units  or  degrees.  The  stem  of  the 
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Centigrade  thermometer  is  divided  into  one  hundred,  that 
of  the  Reaumur  into  eighty  only,  while  that  of  the  Fahren¬ 
heit  is  divided  into  180  degrees  or  units  between  the 
freezing  and  boiling  points.  The  temperature  is  said  to  be 
so  many  degrees  Centigrade,  Reaumur,  or  Fahrenheit, 
according  to  which  of  the  three  scales  is  adopted.  (Fig.  32.) 
Thermometers  specially  constructed  to  record  the  lowest 
temperature  of  the  atmosphere  in  a  given  period  of  time 
•  are  called  minimum,  and  those  constructed  to  show  the 
highest  temperature  in  a  given  period  of  time  are  called 
maximum  thermometers.  Thermometers  are  also  made  for 
use  in  sick  rooms  and  for  ascertaining  the  temperature  of 
hot  water  used  for  bathing  and  other  purposes.  There  are 
also  what  are  called  shade  and  sun  thermometers,  and 
thermometers  for  measuring  the  heat  given  off  by  the 
earth  (terrestrial  radiation  thermometers). 

Winds.  When  dealing  with  the  subject  of  ventilation  it 
was  pointed  out  that  hot  air  being  light  tends  to  rise  and 
escape,  and  that  the  heavy  cold  air  rushes  in  to  take  its 
place,  and  thereby  causes  strong  draughts.  Winds  are  caused 
in  the  same  way,  the  chief  agency  being  the  surfs  rays,  which 
heat  the  atmosphere  of  certain  portions  of  the  earth’s  sur¬ 
face  during  its  rotation,  while  other  portions  are  unaffected 
by  them  and  remain  comparatively  cold.  The  velocity  of 
the  wind  depends  upon  the  differences  in  the  atmospheric 
pressure,  and  varies  from  a  scarcely  perceptible  movement  to 
a  velocity  of  over  seventy  miles,  amounting  to  what  is 
termed  a  hurricane.  Anemometers  are  small  instruments 
by  which  the  velocity  of  the  wind  is  determined.  Cold 
winds  are  dangerous  to  health  unless  our  bodies  are  well 
protected  by  warm  clothing. 

Rainfall.  We  have  already  learned  that  when  warm 
air  containing  moisture  comes  in  contact  with  a  cold  object 
the  moisture  is  deposited.  Rain  is  caused  in  a  similar 
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manner  by  currents  of  cold  air  coming  in  contact  with 
warm  moist  air,  or  when  the  warm  moist  air  comes  in  con¬ 
tact  with  the  tops  of  cold  mountains.  The  heavy  rains 
during  the  south-west  monsoon  in  India  is  caused  in  this 
way  by  condensation  of  the  moisture  in  the  hot  moist  winds 
blowing  from  the  Indian  Ocean  coming  into  contact  with 
the  cold  mountains  alone:  the  west  coast.  The  rainfall 
varies  greatly  in  the  different  countries  and  parts  of  the 

same  country.  The  rainfall,  for  example,  in  some  parts  of 
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India  may  not  exceed  60  to  70  inches  in  the  year,  while  on 
the  Assam  hills  as  much  as  600  inches  may  fall  yearly.  ,  On 
the  other  hand,  there  may  be  no  rainfall  at  all  in  certain 
places  throughout  the  entire  year,  as,  for  example,  in  Aden 
and  some  parts  of  Sind,  where  the  average  yearly  rainfall 
may  not  be  more  than  a  very  few  inches.  We  have  dealt 
with  the  subject  of  scanty  rainfall  and  the  evils  caused  by 
it.  The  level  of  the  ground  water  depends  largely  upon 
the  amount  of  the  rainfall,  and  the  health  of  people  to  a 
large  extent  upon  the  depth  of  the  ground  water  level.  The 
amount  of  the  rainfall  is  ascertained  by  collecting  the  rain 
in  rain-gauges  and  measuring  the  quantity  collected  in  a 
given  time. 

INFECTIOUS  AND  CONTAGIOUS  DISEASES. 

Diseases  of  this  kind  are  popularly  spoken  of  as  “  catch¬ 
ing  diseases,7’  in  the  same  sense  as  we  speak  of  catching  a 
cold.  These  diseases  may  be  spread  (a)  by  direct  contact, 
(i b )  through  the  air,  (c)  through  water,  (d)  by  food,  (e)  by 
clothing.  Small-pox,  plague,  and  skin  diseases,  such  as 
itch  and  ringworm,  are  good  examples  of  diseases  which 
may  be  conveyed  by  direct  contact,  and  are  for  this  reason 
called  contagious  diseases.  Small-pox  and  plague  can  also, 
however,  be  conveyed  through  the  air.  Measles  and  mumps 
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are  other  examples  of  diseases  which  can  be  conveyed 
through  the  air.  Small-pox,  plague,  measles,  and  mumps, 
and  nearly  all  diseases  of  this  class,  can,  moreover,  be  con¬ 
veyed  by  means  of  clothing.  Diseases  which  are  conveyed 
through  the  air  and  by  means  of  clothing  are  oalled  in¬ 
fectious  diseases.  It  will  thus  be  seen  that  some  dis¬ 
eases  are  both  infectious  and  contagious,  and  either  of 


Fig.  33. — Bacteria  of  Cholera,  (x  1500.)  (Reproduced  from  a 
photograph  taken  by  Mr.  J.  E.  Barnard. 


these  two  terms  is  often,  for  this  reason,  used  to  mean  the 
same  thing.  Cholera  and  enteric  fever  are  the  best  ex¬ 
amples  of  diseases  which  are  water-borne.  They  may  also 
be  caused  by  polluted  milk.  Malarial  fever  may  also 
probably  be  caused  by  drinking  impure  water.  Con¬ 
sumption  is  the  best  known  example  of  infectious  diseases 
under  this  heading  which  may  be  communicated  by  food. 
It  may  perhaps  be  induced  by  drinking  the  milk  or  eating 
the  affected  portions  of  cows  suffering  from  that  disease, 
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just  as  tape-worm  is  caused  by  eating  the  flesh  of  dis¬ 
eased  pigs,  but  the  question  is  at  present  the  subject  of 
debate. 

The  Cause  of  Infectious  and  Contagious  Diseases. 

Most  of  these  diseases  have  been  proved  to  be  caused  by 
small  living  bodies  called  germs  or  bacteria.  They  are  also 
called  bacilli,  microbes,  or  micro-organisms.  These  germs  are 
so  small  that,  according  to  Hankin,  if  60  cholera  germs 
were  put  m  a  row  they  would  form  a  line  the  length  of  • 
which  would  be  equal  to  the  thickness  of  a  hair.  It  has 
also  been  calculated  that  if  it  were  possible  to  string  them 
together  25,000  germs  would  measure  only  one  half  inch 
in  length.  These  germs  are  of  various  sizes  and  shapes. 
They  may  be  round  or  oval,  straight,  curved,  or  even 
shaped  like  a  corkscrew  (Figs.  33  and  34). 

They,  as  a  rule,  multiply  by  division.  Each  germ 
divides  into  two  ;  the  two  divide  into  four ;  the  four  into 
eight,  and  so  on  until  there  may  be  millions  of  them  in  a 
single  drop  of  liquid  or  material  on  which  they  feed. 

The  Conditions  under  which  Infectious  and  Contagious 
Diseases  spread  most  rapidly,  and  how  to  avoid  them. 
Infectious  arid  contagious  diseases  spread  most  rapidly 
in  badly  lighted,  badly  ventilated,  and  over-crowded 
houses  ;  in  places  which  are  dirty,  where  the  houses  are 
too  closely  built  together,  where  the  water  is  polluted, 
and  the  habits  of  the  people  are  unclean.  It  is  said 
that  under  favourable  conditions  one  germ  may  multiply 
and  produce  as  many  as  17,000,000  in  twenty -four  hours. 
In  order  to  escape  being  attacked  by  such  diseases  it  is 
most  important  that  we  should  drink  pure  water  and  milk, 
eat  good  food  which  has  been  well  cooked,  and  keep  our 
bodies,  clothes,  houses,  and  surroundings  clean.  The  germs 
of  disease  grow  and  multiply  most  rapidly  in  the  bodies  of 
the  weak  and  unhealthy.  In  the  systems  of  healthy  people 
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the  germs  are,  as  it  were,  eaten  up  by  the  blood,  and  thus 
kept  from  doing  harm.  The  importance,  therefore,  of  living 
regular  and  healthy  lives  is  obvious. 

Epidemic.  The  term  epidemic  is  applied  to  diseases 
which  attack,  at  or  about  the  same  time,  many  people  living 
in  the  same  town,  village,  or  house,  and  are  capable  of 
being  conveyed  from  one  place  to  another  in  air,  clothing, 
or  otherwise. 

Endemic  is  the  term  applied  to  diseases  which  are 
always  present  to  some  extent  in  certain  places  to  which 
they  appear  to  be  generally  confined. 

Sporadic  is  the  term  applied  to  cases  of  infectious  dis¬ 
eases  occurring  singly  or  in  very  small  numbers  and  at 
irregular  intervals  in  more  or  less  widely  separated  parts 
of  a  town  or  district,  one  case  apparently  having  no  con¬ 
nection  with  another. 

Period  of  Incubation.  The  interval  which  occurs  be¬ 
tween  the  time  of  infection  and  of  the  appearance  of 
symptoms,  and  during  which  the  disease  is  quietly  develop¬ 
ing  in  the  system,  is  called  the  period  of  incubation. 

IMMUNITY. 

It  is  a  well-known  fact  that  some  persons  are  more  liable 
to  be  attacked  with  certain  diseases  than  their  neighbours. 
It  is  for  this  reason  that  diseases  are  sometimes  said  to  run 
in  the  blood  of  certain  families.  Such  diseases  are  called 
hereditary  diseases.  Consumption  of  the  lung  and  cancer 
are  good  examples.  Diphtheria  and  enteric  fever  are 
examples  of  infectious  diseases  which  are  said  to  run  in 
families.  On  the  other  hand,  some  people  who  are  proof 
against  certain  diseases,  and  are  said,  therefore,  to  enjoy 
what  is  called  an  immunity  to  these  diseases.  If  born  in 
the  person,  it  is  called  “  natural  or  innate  immunity.”  It 
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is  a  well-known  fact  that  one  attack  of  small-pox  makes  a 
person  very  much  less  likely  to  be  attacked  with  the  disease 
a  second  time.  Vaccination  also  protects  against  small-pox 
to  a  large  extent.  Further,  it  is  with  the  view  of  protecting 
people  from  being  attacked  with  plague,  cholera,  and  other 
diseases  that  inoculation  has  been  so  largely  practised  in 
India  in  past  years.  The  freedom  from  small-pox,  conferred 


by  either  a  previous  attack  of  the  disease  or  by  vaccination, 
and  from  plague  and  other  diseases  by  inoculation  is  known 
as  “acquired  immunity.” 


SMALL-POX  AND  VACCINATION. 

Small-pox  is  a  disease  which  attacks  all  classes  of  people, 
but  seems  to  act  most  severely  on  dark-skinned  races. 
Children  are  its  most  common  victims.  The  disease  is 
marked  by  several  distinct  stages,  namely : 

Stage  of  Incubation.  The  period  is  11  or  12  days. 
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Stage  of  Invasion.  For  two  or  three  days  after  this 
the  person  has  headache,  shiverings,  pain  in  the  back 
and  legs,  sickness  or  vomiting,  high  temperature,  and 
occasionally  convulsions.  This  is  termed  “the  stage  of 
invasion.” 

Eruptive  Stage.  The  rash  begins  to  appear  on  the 
face,  then  the  neck  and  trunk,  and  finally  on  the  legs  and 
arms.  The  mouth,  nose,  eyes,  and  throat  become  affected, 
and  cough  is  a  marked  symptom.  This  stage  lasts  four  or 
five  days,  and  the  rash  assumes  the  form  of  clear  small 
vesicles  with  a  depression  in  the  centre.  During  this 
stage  the  fever  becomes  less.  This  stage  has  been  called 
“the  stage  of  the  rash  or  the  eruptive  stage.” 

Stage  of  Maturation.  The  vesicles  now  begin  to 
undergo  a  change.  Instead  of  remaining  clear  they  become 
turbid  and  opaque,  and  a  red  ring  forms  round  them. 
This  change  is  accompanied  by  another  rise  in  the  tempera¬ 
ture  called  the  “  secondary  fever.”  This  stage  is  termed 
the  period  of  maturation  or  ripening  of  the  pocks. 

Stage  of  Dessication.  The  fifth  and  last  stage  is 
the  formation  of  scabs,  which  gradually  fall  off,  leaving 
scars.  During  this  stage  the  fever  abates.  This  is 
termed  “the  stage  of  dessication,”  meaning  thereby  the 
drying  up  of  the  pocks. 

Small-pox  has  different  degrees  of  severity,  being  some¬ 
times  very  mild,  and  ending  in  recovery.  It  is  often  severe, 
and  ends  in  death  from  high  fever,  affections  of  the  chest, 
or  other  complications.  It  often  causes  permanent  and 
total  loss  of  sight  and  hearing.  Note  carefully  that  a  mild 
case  in  one  person  may  give  rise  to  a  very  malignant  form 
in  another  person. 

There  is  another  disease,  viz.,  chicken-pox,  which  might 
be  mistaken  for  small-pox,  and  it  is  just  as  well  to  know 
something  about  it  also. 


MANUAL  OF  HYGIENE. 


Chicken-Pox  is  a  disease  which  occurs  chiefly  amongst 
children.  It  is  attended  with  a  rash  resembling  that  of 
small-pox.  It  is  contagious,  and  sometimes  appears  in 
epidemic  form.  The  period  of  incubation  may  be  10  days, 

longer  or  shorter.  The  rash  sometimes  appears  without 

$ 

anything  having  occurred  to  attract  attention.  There  may 
be,  however,  slight  fever  for  a  few  hours,  but  as  a  rule  not 
longer  than  24  hours,  before  the  rash  is  visible.  The  fever 
is  never  so  severe  as  in  small-pox.  The  rash  comes  out  in 
crops  of  two  or  three  vesicles  at  different  times,  so  that 
some  may  still  be  quite  clear  and  translucent,  while  othors 
have  already  turned  turbid  from  the  formation  of  pus  inside. 
The  vesicles  are  about  the  size  of  a  split-pea  or  smaller. 
The  disease  reaches  its  height  in  from  7  to  10  days,  and 
is  all  over  within  a  fortnight.  Death  seldom  occurs 
from  it. 

With  these  few  remarks  on  small-pox  and  chicken-pox  we 
shall  proceed  to  consider  vaccination. 

VACCINATION. 

Vaccination  means  inoculation  with  lymph,  that  is  the 
introduction  of  lymph  into  the  system  as  a  means  of  pro¬ 
tection  against  small-pox.  It  has  been  called  “  the  new 
inoculation  ”  in  order  to  distinguish  it  from  a  practice 
which  prevailed  from  very  early  times,  and  still  prevails  in 
some  parts  of  India,  called  “  inoculation  ”  or  “  country  vac¬ 
cination,”  by  which  the  poison  of  small-pox  is  introduced 
into  the  system  of  healthy  persons  with  the  view  of  pre¬ 
venting  or  lessening  the  severity  of  an  attack  of  small-pox. 
This  effect  has  sometimes  been  obtained,  but  the  practice 
is  liable  to  spread  the  disease  to  an  alarming  extent, 
and  small-pox  contracted  in  this  way  has  often  proved 
fatal.  Hence  it  is  that  laws  have  been  passed  to  prevent 
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inoculation  with  small-pox  matter,  and  the  practice  is 
now  regarded  in  many  countries  as  a  most  serious 
crime. 

Inoculation  was  introduced  into  England  early  in  the 
lSth  century  from  Constantinople,  the  capital  of  Turkey, 
and  was  fti  use  till  near  the  close  of  the  same  century,  when 
the.  immortal  denner  discovered  “the  new  inoculation/  now 
better  known  as  “  vaccination. 

It  became  known  that  the  cow  was  sometimes  attacked 
with  a  disease  called  u  cow-pox,  ’  and  that  those  who  milked 
sir'll  cows  and  got  cow-pox  curiously  enough  did  not  get 
small-pox,  and  it  is  on  record  that  an  English  farmer  named 
Benjamin  Jesty  intentionally  inoculated  his  wife  and  two 
sons  from  a  cow  suffering  from  the  disease  as  a  protection 
against  small-pox.  A  similar  belief  is  known  to  have 
existed  in  Germany  about  the  same  time,  when,  it  is  said, 
a  schoolmaster  vaccinated  two  children  with  the  same 
object  in  view.  Dr.  denner  took  up  the  question,  and  in 
the  face  of  much  ridicule  worked  at  it  till  he  established  its 
truth,  and  in  1798  he  published  the  results  of  his  experi¬ 
ments.  One  writer  has  said:  “In  the  last  century  the 
resulting  mortality  in  some  of  the  countries  of  Europe  was 
often  equal  to  the  entire  population  of  one  of  their  largest 
cities.  If  a  modern  traveller  could  find  himself  transported 
to  the  streets  of  the  city  of  London  as  they  appeared  in  the 
earlier  part  of  the  present  century,  it  is  probable  that  no 
peculiarities  of  architecture,  dress,  or  behaviour  would  be 
to  him  so  strikingly  conspicuous  as  the  enormous  number 
of  pock-marked  visages  he  would  encounter  among  the 
people  at  every  turn.  ’ 

Since  vaccination  was  introduced  matters  have  assumed 
an  entirely  different  aspect.  A  pitted  face  is  now-a-days 
almost  one  of  the  rarest  objects  to  be  seen  in  the  British 
Isles.  I  nfortunatelv,  the  same  cannot  be  said  of  India. 
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Thousands  of  men,  women,  and  children  have  been 
blemished  for  life  through  ignorance  and  prejudice,  and 
thousands  still  obstinately  refuse  the  gift  of  one  of  the 
greatest  blessings  that  science  has  ever  offered  them,  and 
most  strenuously  oppose  what  is  calculated  to  be  for  their 
greatest  good.  This  state  of  matters  is  to  be  very  much 
regretted,  but  until  the  importance  of  vaccination  is  fully 
realised,  it  is  the  duty  of  every  educated  and  intelligent 
person  who  has  the  interests  of  vaccination  at  heart  to 
endeavour  to  convince  people  of  its  real  value  by  every 
possible  argument  in  its  favour.  Vaccination,  we  mpst 
understand,  does  not  always  protect  against  small-pox,  nor, 
indeed,  does  one  attack  of  small-pox  protect  against  a  second 
attack.  Every  person  should  carefully  remember  these  two 
facts.  If,  however,  vaccination  has  been  successfully  per¬ 
formed,  the  chances  are  that  for  a  number  of  years  at  any 
rate  the  vaccinated  person  is  (in  the  great  majority  of 
instances)  proof  against  small-pox.  Four  good  marks  may 
be  taken  as  sufficient  to  protect  for  a  period  of  five  or  six 
years,  in  some  cases  longer,  and  in  others  for  a  whole  life¬ 
time.  A  child  with  four  good  pocks  has  greater  security 
than  a  child  with  two,  and  still  greater  than  a  child  with 
one  only.  The  vaccinator  who  vaccinates  unsuccessfully 
does  more  harm  than  good,  because  ignorant  people  do  not 
know  when  vaccination  is  successful,  and  believe  it  to  be 
sufficient  if  the  child’s  arm  is  only  scratched,  and  afterwards 
turns  red  and  forms  a  scab,  and  are  very  much  disappointed 
if  their  child  should  get  small-pox  afterwards.  This  is  one 
way  whereby  the  confidence  of  the  people  is  lost  and  vac¬ 
cination  brought  into  disrepute  by  unskilful  and  careless 
vaccinators. 

The  following  are  the  statistics  of  twenty  years  of  one  of 
the  London  small-pox  hospitals,  which  bear  out  the  truth  of 
the  above  statements : 
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PATIENTS  ADMITTED  WITH  SMALL  POX. 


Number 

Death  rate 

admitted. 

per  cent. 

1. 

Having  one  scar, 

-  2001 

7  73 

2. 

Having  two  scars, 

-  1446 

4*70 

3. 

Having  three  scars,  - 

-  518 

1*95 

4. 

Hawing  four  scars, 

-  544 

0  55 

5. 

Said  to  have  been  vaccinated 

but 

having  no  scars,  - 

-  370 

23-57 

The  practice  in  small-pox  hospitals  in  England  is  to 
re  vaccinate  all  nurses  and  attendants.  One  writer  savs 
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regarding  an  epidemic  in  1876-77:  “  All  revaccinated 
attendants  have  escaped,  whilst  the  only  one  who  had  not 
been  re  vaccinated  took  small-pox  and  died  of  it.”  Out  of 
1500  such  attendants  43  contracted  small-pox,  and  not  one 
of  these  43  had  been  re  vaccinated. 

The  following  statement  is  an  extract  from  a  report 
on  an  out  break  of  small-pox  in  Glasgow,  and  shows  the 
effect  of  vaccination  on  the  death  rate  : 


EFFECT  OF  MORTALITY. 


Of  623  cases  vaccinated,  -  -  8  per 

Of  266  cases  unvaccinated,  *  -  31 

Patients  with  good  marks,  -  -  3 ‘8 

Patients  with  bad  marks,  -  -  21 

Patients  with  no  marks,  -  -  30 


cent.  died. 

>  > 
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Revaccination  at  the  age  of  puberty  has  practically  the 
effect  of  abolishing  small-pox. 

The  following  suggestions  should  be  carefully  observed : 

1.  As  a  rule  every  child  should  have  four  good  pocks. 

2.  Re  vaccination  should  be  done  every  six  or  seven 
years.  A  person  should  never  pass  the  time  of  puberty 
without  revaccination. 

3.  Revaccination  should  be  done  during  epidemics  of 
small-pox  without  regard  to  the  length  of  time  that  has 
elapsed  since  primary  vaccination. 
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4.  Every  child,  even  the  newly  born,  should  be  vacci¬ 
nated  if  small-pox  is  prevalent.  The  younger  the  child  the 
greater  is  its  chance  of  taking  the  disease. 

5.  Every  child  should  be  vaccinated  before  it  is  five 
months  old  whether  small-pox  is  epidemic  or  not. 

6.  If  for  any  reason  it  is  suspected  that  a  person  is  about 
to  develop  small-pox,  that  person  should  be  vaccinated  at 
once.  By  doing  so  the  disease  may  be  averted,  or  what 
might  otherwise  have  been  a  bad  attack  may  turn  out  a 
comparatively  mild  one.  It  is  well  known  that  vacci¬ 
nation  will  overtake  and  destroy  the  small-pox  infec¬ 
tion  even  when  the  small-pox  infection  has  had  a  start  of 
two  or  three  days.  After  all,  however,  small-pox  may 
appear  if  the  vaccination  is  done  too  late. 

7.  If  small-pox  breaks  out  in  a  house  all  the  other 
members  of  the  family  should  be  immediately  vaccinated. 

It  has  been  already  mentioned  that  cows  suffer  from  a 
disease  called  “  cow-pox.”  This  disease  resembles  small¬ 
pox  in  the  human  subject  in  so  far  as  it  passes  through 
similar  stages.  There  are,  however,  few  if  any  of  the 
grave  symptoms  which  attend  human  small-pox.  The 
disease  in  the  cow  can  only  produce  pocks  when  the  lymph 
is  applied  directly,  whereas  it  is  well-known  that  small-pox 
may  be  contracted  at  a  great  distance  through  the  air  or 
infected  articles  of  clothing,  etc.  It  is  to  cow-pox,  as  has 
already  been  stated,  that  we  are  indebted  for  lymph  suit- 
aide  for  human  purposes.  This  lymph  is  of  two  kinds, 
viz.,  “bovine,”  or  the  so-called  “calf-lymph,”  and  humanised 
lymph. 

Calf  lymph  is  the  virus  of  cow-pox  which  has  passed 
through  a  successive  series  of  calves  becoming  thus  more  fit 
for  human  use. 

Humanised  lymph  is  that  which  is  taken  from  a  human 
being,  as  in  arm-to-arm  vaccination.  The  original  supply, 
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however,  was  calf-lymph,  the  supply  having  been  kept  up  in 
the  human  subject  instead  of  the  calf.  This  constitutes  the 
difference  between  the  two. 

Lanoline  lymph  or  lymph  preserved  in  lanoline  has  of 
recent  years  been  introduced  into  India  and  from  careful 
experiments  conducted  in  the  Animal  Vaccination  Depot  at 
Darjeeling  has  been  found  to  be  a  most  successful  method 
of  storage  and  preservation,  and  when  carefully  used  proves 
most  successful  in  vaccination  operations. 

Vaccination  direct  from  the  calf,  however,  is  the  most 
suitable  method  from  every  point  of  view.  The  system  of 
vaccination  direct  from  the  calf  is  to  be  worked  in  the 
following  manner  as  described  by  Major  Dyson  in  his  report 
on  the  working  of  the  Vaccination  Department  in  Bengal 
during  the  three  years  1890-91,  1891-92,  1892-93  : 

“  A  calf  is  to  be  procured  through  the  village  headman 
(as  a  rule  for  nothing,  though  eight  annas  to  one  rupee  per 
calf  may  sometimes  have  to  be  paid)  and  is  inoculated  with 
lanoline  lymph  obtained  from  one  of  the  depots,  on  its 
abdomen,  which  must  of  course  be  first  washed  with  soap 
and  water  and  then  shaved  by  the  vaccinator.  From  this 
calf  all  the  village  children  are  vaccinated,  as  well  as  a  calf 
from  each  of  the  neighbouring  villages,  which  are  brought 
in  for  the  purpose  and  returned  to  their  owners  immediately 
after  inoculation.  AYhen  the  lymph  is  ripe  on  these  calves, 
which,  is  usually  on  the  sixth  day  after  inoculation,  the 
vaccinators  proceed  to  the  village  and  vaccinate  from  the 
calves  all  the  children  of  those  villages,  as  well  as  fresh 
calves  from  other  villages.  In  this  way  animal  vaccination 
is  spread  throughout  the  district,  and  the  evils  of  arm-to- 
arm  vaccination  are  avoided.  No  harm  is  done  to  the  calf, 
which  requires  no  particular  care  during  the  period  the 
lymph  is  ripening  on  it.” 

In  Bengal  in  1892  there  were  3844  deaths  from  small- 
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pox  amongst  children  under  one  year  of  age,  or  17*18  per 
cent,  of  all  the  deaths  from  small-pox  during  that  year. 

In  the  same  year  there  were  6973  deaths  amongst 
children  from  one  to  six  years,  or  31*18  per  cent,  of  all 
the  deaths  from  small-pox,  and  3937  amongst  children  from 
six  to  twelve  years,  or  17*60  per  cent,  of  all  the  deaths  from 
small-pox. 

The  total  number  of  deaths  at  all  ages  from  small-pox 
during  the  year  1892  was  22,359.  Therefore  15,000 
children  under  twelve  years  of  age  died  from  small-pox 
whose  lives  might  have  been  saved  if  they  had  been 
properly  protected  against  that  disease  by  vaccination. 

For  the  purpose  of  showing  the  value  of  vaccination  I 
have  made  use  of  two  tables  from  the  report  of  the 
Sanitary  Commissioner  for  Bengal  on  vaccination  for  the 
three  years  1890-91,  1891-92,  1892-93. 

In  Darjeeling  7357  children  under  a  year  were  available 
for  vaccination.  The  number  successfully  vaccinated  was 
4008. 

In  Puri  (Jagannath)  29,691  children  under  one  year  were 
available  for  vaccination.  The  number  successfully  vac¬ 
cinated  was  185. 

During  the  year  1892-93  Darjeeling  returned  18  deaths 
from  small-pox,  or  *08  per  1000  of  the  population. 

During  the  same  year  Puri  returned  2221  deaths  from 
small-pox,  or  2*42  per  1000  of  the  population. 

In  1887-88  Sheffield  in  England  suffered  from  an 
epidemic  of  small-pox.  The  following  statement  shows 
what  happened  : 

CHILDREN  UNDER  10  YEARS  OF  AGE. 

Attack  rate  per  1000.  Death  rate  per  1000. 
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Un  vaccinated ,  - 
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Attack  rate  per  1000. 

Death  rate  per  1000. 

Vaccinated  twice, 

3 

•08 

Vaccinated  once, 

19 

1 

Un  vaccinated, 

94 

51 

These  figures  show  what  holds  good  both  in  Sheffield  in 
England  and  Puri  District  in  India,  that  where  the  greatest 
opposition  to  vaccination  exists  there  exists  also  the  largest 
death  rate  from  small-pox. 

Development  of  the  Pock. — On  the  second  or  third 
da y%  after  vaccination  a  slight  elevation  can  be  felt  with 
the  finger,  and  on  close  examination  half  a  dozen  or  so 
small  vesicles  may  be  seen,  which  gradually  run  together 
forming  one  single  large  vesicle,  which  bulges  round  its 
edges  and  becomes  depressed  in  its  centre.  At  the  same 
time  a  red  ring  is  seen  round  the  pock,  called  the  “  areola. ; 
These  constitute  a  typical  vaccine  vesicle.  During  the 
development  of  the  pock  there  is  usually  slight  fever, 
restlessness,  and  itching.  Care  should  be  taken  that  the 
pock  is  not  injured,  and  healing  will  take  place  all  the 
more  speedily.  After  the  8th  day  the  contents  of  the 
vesicle  begin  to  lose  their  clean  and  translucent  appearance 
and  turn  turbid  owing  to  the  formation  of  pus  inside.  A 
crust  begins  to  form  near  the  centre  of  the  pock,  and 
gradually  spreads  till  the  whole  of  it  is  converted  into  a 
scab,  which  depending  upon  the  care  taken  falls  off  from 
the  15th  to  the  35th  day.  When  the  crust  falls  off*  a 
reddish  depressed  scar  is  seen,  which  gradually  turns  paler. 
This  scar  is  the  true  characteristic  of  a  successful  vaccina¬ 


tion,  and  as  a  rule  remains  permanent.  The  consideration  of 
vaccination  cannot  be  more  aptly  concluded  than  by  quot¬ 
ing  the  words  of  a  distinguished  writer,  who  says  regarding 
small-pox  : 

“  The  loftiest  end  to  be  reached  is  its  complete  removal 
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from  all  civilised  countries,  and  indeed  from  the  face  of  the 
earth  by  universal  vaccination  and  revaccination.  The  day 
is  not  far  distant  when  the  man,  woman,  and  child  unpro¬ 
tected  by  vaccination  will  properly  be  regarded  as  an 
enemy  of  the  human  race  and  treated  accordingly.  Evi¬ 
dence  of  the  most  satisfactory  character  as  to°  successful 
vaccination  should  be  imperatively  required  of  all  applicants 
for  admission  to  schools,  academies,  colleges,  charitable 
institutions,  public  libraries,  art  galleries,  and  places  of 
labour  legislatures,  political,  religious,  and  deliberative 
bodies ;  of  every  purchaser  of  a  ticket  for  purpose  of 
travel ;  and  of  every  voter.  In  addition  there  should  be 
in  every  district  a  systematic  and  periodical  inspection  of 
all  persons  registered  in  the  census  by  persons  qualified 
and  competent  to  perform  compulsory  vaccination.  This  is 
the  scientific  treatment  of  small-pox.” 

CHOLERA. 

The  germs  of  cholera,  as  has  been  already  stated,  find 
their  way  into  our  bodies  chiefly  through  water,  and  milk 
to  which  water  has  been  added.  The  period  of  incuba¬ 
tion  is  from  a  few  hours  to  three  days. 

Symptoms  of  the  Disease.  When  the  germs  are 
swallowed,  they  grow  and  multiply  rapidly  in  the  stomach 
and  bowels.  Great  sickness  and  vomiting  occur,  and 
copious  discharges  of  fluid,  like  rice  water,  escape  from 
the  bowels.  Cramps  occur  in  the  belly  and  legs.  The 
skin  becomes  cold,  the  pulse  weak,  and  the  patient  soon 
begins  to  look  lifeless.  The  disease  often  attacks  whole 
families  and  villages.  Out  of  every  100  persons  attacked 
with  cholera,  no  less  than  60  to  80  or  even  more  die. 

How  to  prevent  Cholera.  The  best  way  to  prevent 
cholera  is  by  drinking  none  but  pure  water  and  pure 
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milk,  and  eating  none  but  clean  food.  We  should  be 
cleanly  in  our  persons  and  habits.  People  attending 
cholera  patients  should  be  careful  to  wash  and  disinfect 
their  hands  before  eating  or  drinking,  otherwise  they  will 
run  the  risk  of  catching  the  disease  themselves.  The 
vomited  iftatter  and  the  discharges  from  the  bowels  of  the 
sick  should  be  destroyed  by  burning,  or  mixed  with  a  dis¬ 
infectant  immediately  they  escape  from  the  body,  carried 
to  a  safe  distance,  and  buried  deep  in  the  ground,  but 
never  near  any  source  of  water  "supply. 

^nti-Cholera  Inoculation.  Anti-cholera  inoculation  is 
a  new  form  of  preventive  treatment  which  has  done 
good.  The  effect  of  the  operation  does  not  last  so  long  as 
that  of  vaccination.  The  small  operation  consists  of  putting 
a  hollow  needle  into  the  skin  above  the  hip.  A  small 
quantity  of  a  specially-prepared  fluid  serum  is  forced 
through  the  needle  under  the  skin.  The  person  thus 
inoculated  may  get  a  little  fever  and  slight  headache 
after  the  operation,  but  gets  well  in  a  few  hours.  We 
should  get  ourselves  inoculated  during  outbreaks  of 
cholera. 

Treatment  of  Cholera.  Treatment  is  always  attended 
with  the  best  results  in  the  first  stage  of  the  disease.  The 
patient  should  be  kept  warm.  As  the  germs  of  the  disease 
do  not  grow  in  acid  solutions,  10  or  15  drops  of  dilute 
aromatic  sulphuric  acid,  hydrochloric  acid,  acetic  acid,  or 
even  a  little  vinegar  or  lime  juice  should  be  given.  In  the 
first  stage  of  the  illness,  one  drop  of  laudanum  may  be 
given  to  a  child  one  year  old,  and  one  drop  for  every 
year  of  the  patient  up  to  twenty  or  thirty  drops  may  be 
given  to  grown-up  persons.  In  the  latter  stages  of  the 
disease  opium  should  never  be  given.  On  the  other 
hand,  the  patient  should  be  stimulated  and  kept  warm. 
The  legs  should  be  rubbed  if  cramps  are  present.  Ice 
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may  be  sucked  in  liberal  quantity,  and  small  quantities 
of  milk,  conjee,  or  rice  water  should  be  given  at  short 
intervals. 


MALARIAL  FEVER, 

This  is  one  of  the  most  common  fevers  in  India,  and 
accounts  for  a  very  great  deal  of  ill-health,  poverty,  and 
distress.  No  fewer  than  4,126,381  deaths  from  fevers, 
no  doubt  chiefly  of  malarial  origin,  occurred  among  the 
general  population  of  India  during  the  year  1899.  The 
disease  is  caused  by  a  small  living  animal  parasite  which  is 
found  in  the  blood.  The  disease  prevails  chiefly  in  places 
where  the  water  supply  is  bad  and  the  soil  water  logged, 
and  it  is  believed  by  some  that  the  parasite  may  be  con¬ 
veyed  into  the  system  through  water.  Mosquitoes  of  a 
particular  kind,  called  “  anopheles,”  are,  however,  known 
to  be  the  chief  mode  of  spreading  the  disease  from  one 
person  to  another.  The  period  of  incubation  is  fixed  at 
from  3  to  12  days.  The  attack  may,  however,  come  on 
at  once. 

Symptoms  of  the  Disease.  Malarial  fever  has  a  hot, 
a  cold,  and  a  sweating  stage.  The  patient  feels  very  well 
after  an  attack  is  over.  If  nothing  is  done  to  cure  it, 
however,  repeated  attacks  will  occur.  The  blood  is  soon 
destroyed,  the  spleen  enlarges,  and  the  patient  becomes 
pale  and  ill-looking,  and  may  remain  in  poor  health  for 
years,  and  ultimately  die  either  from  the  disease  itself  or 
something  else  brought  on  by  it,  such  as  dysentery  or 
some  affection  of  the  liver. 

How  to  prevent  Malarial  Fever.  All  hollows  should 
be  filled  up  to  prevent  water  from  lodging  in  them  and 
thus  forming  breeding  places  for  mosquitoes.  For  the 
same  reason  all  old  tin  cans,  earthen  pots,  or  other  recep- 
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tacles  should  not  be  allowed  to  lie  about  houses.  Water 
should  not  be  kept  standing  too  long  in  bath-rooms  or  else¬ 
where  in  or  near  human  dwellings.  Kerosine  oil  kills  the 
larvae  of  mosquitoes  when  poured  on  the  surface  of  water. 
It  may  be  used  when  dealing  with  tanks.  We  should  get 
rid  of  mosquitoes  or  sleep  inside  curtains  to  keep  them 
from  biting  us  More  especially,  it  is  desirable  that  we 
should  protect  ourselves  at  night,  as  the  mosquitoes  whose 
bites  bring  on  attacks  of  malarial  fever  are  most  active  at 
night  time.  Persons  suffering  from  malarial  fever  should 
be*kept  separate.  Captain  Birdwood,  of  the  Indian  Medical 
Service,  suggests  the  following  further  measures,  viz.,  the 
prohibition  of  digging  and  excavating  of  earth  or  ponds, 
the  prevention  of  brick  or  tile  making  close  to  towns  and 
villages,  the  use  of  masonry  drains,  and  that  all  canals  and 
irrigation  channels  within  municipal  limits  should  be  lined 
with  cement,  the  use  of  gauze  windows  and  doors,  and  the 
more  general  use  of  quinine. 

Treatment  of  Malarial  Fever.  If  the  disease  is  already 

i / 

in  the  system,  the  best  way  to  keep  off  attacks  is  by 
taking  quinine.  This  medicine  can  be  bought  at  any  Post 
Office  in  India,  in  five-grain  pice  packets.  During  the  year 
1899  no  less  than  3,337,236  of  these  five-grain  packets  were 
sold  in  Bengal  alone.  An  adult  may  take  as  much  as  four 
or  five  grains  every  four  hours,  or  even  larger  doses  at 
longer  intervals,  and  young  children  one  or  two  grains 
three  times  daily.  There  can  be  no  doubt  that  of  all 
remedies  for  malarial  fever  quinine  has  been  proved  to  be 
the  most  valuable. 


PLAGUE . 

The  germs  of  plague  are  supposed  to  get  into  the  system 
through  the  skin  by  direct  contact,  through  the  lungs,  by 
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contact  with  infected  clothing,  or  through  living  in  an 
infected  house.  It  is  believed  that  the  disease  is  conveyed 
from  place  to  place  by  dogs,  cats,  rats,  mice,  ants,  flies, 
bugs,  fleas,  and  lice.  It  is  also  believed  that  the  germs  can 
be  conveyed  by  clothes,  grain,  and  other  food  supplies,  such 
as  ghee,  oil,  jaggery,  milk,  butter,  curds,  coeoanVits,  dates, 
etc.,  infected  by  rats  or  other  animals,  and  through  the  air. 
It  is  very  important,  therefore,  during  epidemics  of  plague 
to  expose  grain,  etc.,  to  sunlight,  which  kills  the  germs  of 
the  disease.  The  dangers  of  old  rags  are  supposed  to  lie 
in  the  fleas  carried  about  in  them.  It  is  still  uncertain, 
however,  how  far  bugs  and  fleas  account  for  the 
spread  of  plague.  Cattle,  horses,  and  fowls  do  not,  it  is 
supposed,  suffer  from  the  disease.  Monkeys  and  squirrels 
do.  The  sputum,  vomited  matter,  and  discharges  of 
patients  may  also  spread  the  disease.  Eating  with  unclean 
hands  and  drinking  out  of  vessels  used  by  the  sick  have 
been  known  to  cause  the  disease.  The  saliva,  it  is  said, 
may  harbour  plague  germs  for  weeks  after  convalescence. 
The  period  of  incubation  in  this  disease  is  from  two  to 
seven  days. 

Symptoms  of  Plague.  Three  days  are  said  to  be  the 
most  common  interval  between  the  time  of  exposure  to  the 
disease  and  the  appearance  of  the  symptoms.  Ten  days 
are  perhaps  the  longest  interval.  The  symptoms  appear 
suddenly.  Shivering,  high  fever,  quick  pulse,  quick  breath¬ 
ing,  intense  headache,  red  eyes,  vomiting,  and  great  weak¬ 
ness  are  the  chief  symptoms.  ,  There  may  also  be  coughing, 
and  the  patient  may  be  unable  to  sleep.  Swelling  of  the 
glands  are  common  in  the  armpit,  front  of  the  elbow, 
groins,  neck,  and  other  parts  of  the  body.  These  swellings 
are  very  hard  and  painful,  and  the  patient  resists  any 
attempt  to  examine  them.  The  patient  may  be  noisy,  but 
as  a  rule  is  dull  and  takes  no  interest  in  what  is  going  on 


PLAGUE. 


#103 

around  him.  Death  may  take  place  within  two  days  after 
the  symptoms  appear. 

How  to  prevent  Plague.  Professor  Haffkine  has  said 
that  if  an  actually  first  case  of  plague  is  discovered  in  a 
big  population  it  is  almost  as  easy  to  arrest  its  development 
as  to  puf  out  a  burning  match,  but  that  it  is  hopeless  to 
check  it  after  the  disease  has  spread.  Professor  Haffkine 
was  shown  some  houses  in  Bombay  in  which  there  were 
700  to  1000  people  living  where  cases  of  plague  were 
occurring  daily  all  over  the  ward.  He  came  to  the  con¬ 
clusion  that  something  more  than  the  burning  of  sulphur  in 
the  streets  and  other  measures  were  required  to  arrest  the 
growth  of  the  disease  in  the  city.  In  view  of  the  success 
of  vaccination  in  preventing  small-pox,  Professor  Haffkine 
began  to  work  out  a  means  of  preventing  people  from  being 
attacked  with  plague.  As  the  result  of  his  labours  he  was 
able  to  prepare  a  serum  which  he  found  had  this  effect,  and 
first  tried  the  effect  of  it  on  rats,  which  catch  plague  readily. 
He  says,  “  Take  twenty  healthy  rats  got  from  a  ship,  which 
has  come  from  a  port  where  there  is  no  plague.  Inoculate 
ten  of  these  rats  with  the  serum  and  leave  the  other  ten 
alone.  Put  the  twenty  rats  all  together  and  put  a  rat 
suffering  from  plague  among  them.  It  will  be  found 
through  course  of  time  that  effrht  or  nine  or  all  the  rats 

o  o 

that  have  not  been  inoculated  will  die  of  plague,  and  only 
one  or  none  of  the  inoculated  rats  will  die.”  Professor 
Haffkine,  after  careful  observations  on  rats,  began  to 
inoculate  human  beings.  European  and  Indian  gentlemen 
alike  offered  themselves  to  be  inoculated  to  prove  the 
harmlessness  of  the  operation,  which  is  clone  in  the  same 
way  as  inoculation  against  cholera.  Major  Bannerman,  of 
the  Indian  Medical  Service,  Superintendent  of  the  Plague 
Research  Laboratory,  Bombay,  in  a  report  dealing  with  the 
value  of  inoculation  in  preventing  plague,  based  on  care- 
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ful  and  reliable  tests  made  during  the  epidemics  between 
the  years  1897  and  1900,  arrives  at  the  following  conclusions, 


viz.  : 

(a)  That  inoculation  is  harmless  ; 

(b)  That  when  given  before  signs  of  plague  are  apparent 

t  has  in  many  cases  at  least  the  power  of  averting 
the  disease ; 

(c)  That  inoculation  confers  a  high  degree  of  immunity 

from  plague,  and  so  reduces  very  greatly  the 
number  of  attacks,  and  that  when,  in  spite  of 
inoculation,  a  person  is  attacked,  his  chances.-  of 
recovery  are  very  greatly  increased.  Professor 
Haffkine’s  serum  therefore  promises  well,  and 
evidence  as  to  its  real  value  as  a  preventive  of 
plague  is  daily  accumulating. 


Treatment  of  Plague.  No  kind  of  treatment  seems  to 
be  of  much  value.  The  patient  should  be  kept  lying  down. 
Patients  suffering  from  plague  can  be  best  treated  in 
hospitals,  where  they  receive  good  medical  attendance  and 
kind,  skilful,  and  careful  nursing.  The  chances  of  other 
members  of  the  family  and  of  people  living  in  the  neigh 
bourhood  catching  the  disease  are  thus  greatly  lessened. 
Moreover,  removal  to  a  hospital  is  one  of  the  best  ways  of 
keeping  the  disease  from  spreading  generally.  The  fear  of 
hospitals  and  concealment  of  cases  have  been  the  chief 
causes  of  the  spread  of  plague  in  India. 


DYSENTERY. 

This  disease  is  caused  by  a  vegetable  parasite,  which  is  to 
be  found  chiefly  in  the  bowel  discharges.  The  parasites 
have  also  been  found  in  the  walls  of  the  bowel,  the  sputum 
of  the  patient,  and  in  liver  and  lung  abscesses.  The  disease 
is  very  common  in  India  amongst  both  Indians  and  Euro- 
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peans,  and  particularly  in  jails  and  other  places  where 
many  people  live  together  and  where  there  is  insufficient 
ventilation.  Changes  of  temperature,  chills,  had  food, 
badly  cooked  food,  raw  vegetables,  bad  air,  bad  water,  all 
predispose  to  attacks  of  the  disease. 

Symptofns  of  Dysentery.  The  lower  bowel  in  dysentery 
becomes  ulcerated.  The  ulcers  may  be  very  small  in 
mild  cases  or  very  large  in  severe  cases.  There  is  always 
griping  and  pain,  which  are  sometimes  very  great.  The 
discharges  from  the  bowel,  consisting  chiefly  of  slime 
and  blood,  may  be  passed  several  times  in  an  hour 
in  bad  cases.  These  discharges  are  so  dangerous,  that  in 
jails  and  elsewhere  it  is  the  rule  to  have  them  burned. 
Patients  after  recovery  very  often  remain  in  poor  health. 
Dysentery  is  one  of  the  most  common  causes  of  abscess  of 
the  liver. 

Prevention  of  Dysentery.  The  only  way  to  avoid 
an  attack  of  this  disease  is  to  be  careful  about  what  we 
eat  and  drink,  avoid  chills,  and  have  plenty  of  fresh 
air. 

Treatment  of  Dysentery.  Complete  rest  in  bed  is 
necessary,  A  dose  of  castor  oil  and  laudanum  is  a  safe 
medicine  to  take  in  the  first  stage  of  the  disease.  Ipecacu¬ 
anha  is  also  a  valuable  medicine  to  use.  Milk  food  should 
alone  be  taken.  Hot  moist  applications  to  the  belly  are 
very  soothing.  Careful  medical  treatment  and  good  nurs¬ 
ing  are  often  needed.  If  a  case  of  dysentery  is  treated 
in  its  early  stage  with  repeated  doses  of  saline  purgative, 
such  as  Epsom  salts,  beginning  with  one  half  ounce  in 
water,  and  giving  teaspoonful  doses  every  two  hours  after¬ 
wards  until  the  bowels  are  very  freely  opened,  the  disease 
in  most  cases  will  be  cut  short. 
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ENTERIC  FEVER. 

This  disease,  like  cholera,  is  caused  chiefly  by  polluted 
milk  and  water.  It  is  believed  that  it  can  also  be  caused 
by  bad  gas  from  foul  drains.  Attendants  on  the  sick  may 
contract  this  disease  also  through  soiled  hands.  Enteric  fever, 
until  recently,  was  supposed  to  be  a  disease  of  rare  occur¬ 
rence  amongst  natives  of  India.  Captain  Rogers,  I.M.S.,  has, 
however,  lately  shown  that  it  is  very  common  amongst 
them  in  Calcutta.  Europeans  are  often  attacked  soon  after 
they  arrive  in  India.  It  is  common  amongst  soldiers.  The 
germs  are  found  chiefly  in  the  discharges  from  the  bowels. 
They  are  also,  however,  found  in  the  urine  during  conva¬ 
lescence.  If  any  of  these  discharges  are  thrown  carelessly 
about  anywhere,  they  dry  up,  get  blown  about  by  the 
wind,  and  often  find  their  way  into  our  water  and  milk 
supply.  The  germs,  it  is  said,  may  remain  in  an  active 
state  in  the  form  of  dust  for  a  long  time.  The  discharges 
may  also  find  their  way  into  wells  and  tanks  by  soaking 
into  the  ground.  Water  thus  polluted,  if  used  for  washing 
milk  vessels,  or  added  to  milk,  will  spread  the  disease.  It 
is  very  important  that  all  discharges  from  the  bowels 
should  be  destroyed  or  disinfected  at  once,  as  in  cases 
of  cholera.  Great  care  should  also  be  taken  to  keep  the 
bedding  and  clothes  of  the  patient  thoroughly  clean. 

Symptoms  of  Enteric  Fever.  This  disease  has  a  long 
period  of  incubation  (10  to  15  days),  and  the  patient 
may  be  ill  all  this  time  and  yet  able  to  walk  about.  En¬ 
teric  fever  is  a  disease  in  which  the  small  bowel  has 
numerous  ulcers.  Frequent  and  loose  discharges  from  the 
bowel,  very  like  pea-soup  in  colour  and  consistency,  are 
a  common  symptom.  The  bowel  becomes  exceedingly  thin 
owing  to  the  ulcers  eating  into  it.  The  ulceration  also 
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causes  bleeding  at  times,  and  not  infrequently  the  ulcers 
eat  completely  through  the  walls  of  the  bowel,  and  in  this 
way  cause  the  sudden  death  of  the  patient. 

Prevention  of  Enteric  Fever.  This  is  a  disease  in 
which  inoculation  as  a  preventive  measure  has  also  been 
tried  witii  good  results  so  far.  Here  again,  however, 
good  drinking  water,  good  milk,  and  good  food  are  the 
best  means  of  prevention. 

Treatment  of  Enteric  Fever.  The  patient  should  be 
kept  lying  in  bed  until  all  danger  from  bleeding  or  risk  of 
perforation  of  the  bowel  has  disappeared.  In  no  kind  of 
disease  is  careful  medical  attendance  and  nursing  more 
needed.  If  the  greatest  care  is  not  taken  when  the  patient 
is  beginning  to  get  well,  a  second  or  even  third  attack  may 
occur. 


HYDROPHOBIA. 

This  disease  is  very  common  amongst  both  Europeans 
and  Indians.  It  is  caused  by  the  bite  of  animals  suffering 
from  a  disease  called  rabies.  The  saliva  of  such  animals  is 
sufficient  to  cause  the  disease  if  it  comes  in  contact  with 
a  sore  or  abrasion  of  the  skin  of  the  hand  or  other  part  of 
the  body.  The  bites  of  rabid  dogs  are  the  most  common 
cause.  Foxes,  wolves,  jackals,  cats,  and  even  cows  and 
horses  may  suffer  from  rabies.  Animals  affected  with  this 
disease  are  said  to  be  mad.  The  madness  may  be  of  either 
a  raving  or  a  dumb  kind. 

Symptoms  of  Raving  Madness  in  Dogs.  The  dogs  are 
at  first  quiet,  full  of  fear  and  do  not  care  to  move  about. 
They  soon  afterwards  become  ill-natured  and  refuse  to  eat 
their  food,  but  will  chew  pieces  of  wood,  cloth,  mud,  or 
anything  else  they  may  find  lying  about,  and  in  this  stage 
are  apt  to  run  wildly  about  snapping  at  anything  or  any¬ 
body  they  happen  to  meet. 
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Symptoms  of  Dumb  Madness  in  Dogs.  In  this  form 
of  madness  the  chief  symptoms  are  the  early  loss  of 
power  of  the  hind  legs  and  lower  jaws.  The  animal  cannot 
swallow,  and  soon  dies. 

Symptoms  of  Hydrophobia  in  Human  Beings.  The 

period  of  incubation  in  this  disease  is  longer  sometimes 
than  in  any  other  known  form  of  disease.  Symptoms  may 
not  appear  for  many  months  after  the  bite.  The  first 
symptoms  are  very  often  discomfort  and  pain  in  the  place 
where  the  patient  was  bitten.  The  first  symptoms,  how¬ 
ever,  may  be  loss  of  spirits  and  sleeplessness.  The  appetite 
may  also  be  lost.  There  is  a  choking  feeling  in  the  throat, 
and  the  patient  may  not  be  able  to  swallow  even  water 
without  bringing  on  spasms.  Breathing  is  difficult.  The 
patient  has  a  scared  look.  The  salira  which  collects  in 
the  mouth  is  spit  anywhere,  and  even  into  the  faces  of 
the  attendants.  The  patient  becomes  very  noisy,  and 
soon  dies  from  exhaustion.  The  attack  seldom  lasts 
longer  than  from  two  to  four  days.  Recovery  seldom 
takes  place. 

Treatment  of  Bites  of  Rabid  Animals.  Animals 
supposed  to  be  mad  which  have  bitten  anybody  should 
not  be  killed.  They  should  be  kept  tied  up  to  see 
whether  they  are  really  mad.  Caustic  or  a  hot  iron  wire 
should  be  freely  applied  to  the  wound.  If  the  animal  is 
mad,  the  patient  should  go  at  once  to  the  Pasteur  Institute 
for  what  is  called  the  anti-rabic  form  of  treatment.  The 
results  of  this  treatment  at  the  Pasteur  Institute  in  Paris, 
in  1899,  show  a  death-rate  of  0*25  per  cent,  or  1  death  in 
every  400  persons  treated.  The  death-rate  among  those 
bitten  by  rabid  animals,  and  who  have  not  undergone 
treatment,  varies  according  to  the  class  of  the  animal. 
Some  authorities  give  the  death-rate  among  those  bitten 
by  rabid  dogs  as  30  to  35  per  cent.,  others  50  to  55 
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per  cent.,  or  higher,  or  a  mean  death-rate  of  42  per  cent., 
that  is  168  in  every  400  persons.  Amongst  those  bitten 
by  wolves  and  jackals  the  death-rate  is  about  80  per  cent., 
or  320  in  every  400  persons.  There  is  at  Kasauli  an 
Institute  to  which  persons  who  are  bitten  by  rabid  dogs 
or  other*  animals  may  go  for  treatment,  and  I  would 
strongly  advise  any  person  who  may  be  bitten  to  go  there 
at  once. 

The  following  directions  for  those  who  wish  to  go  have 
been  drawn  up  by  Colonel  Bamber,  of  the  Indian  Medical 
Service  : — Place  where  the  Institute  is  Located . — Kasauli,  a  hill 
station  9  miles  from  Kalka  Railway  Station.  Kalka  is  38 
miles  from  Umballa  by  railway.  Conveyance — Dandies  and 
horses.  Situation  of  Hospital . — Manor  house.  Treatment. — 
Free  to  all  classes  of  people.  Nature  of  Treatment. — Hypo¬ 
dermic  inoculation,  causing  little  or  no  pain,  merely  the 
prick  of  the  needle.  No  confinement  to  bed  or  quarters 
during  the  entire  course  of  the  treatment.  Period  of  treat¬ 
ment.  Fortnight  to  three  weeks.  Attendance. — Daily  at 
10.30  A.M.  Accommodation. — Persons  bitten  by  rabid  animals 
are  treated  as  outdoor  patients.  Lodgings  for  Europeans 
and  Eurasians,  dak  bungalow  and  hotels ;  for  Indians,  serai 
and  private  lodging  houses  in  bazar. 

It  is  understood  that  a  philanthropic  Indian  gentleman 
has  recently  given  funds  for  providing  free  accommodation 
for  sixteen  poor  Native  patients,  while  a  Parsi  gentleman 
provides  blankets  and  clothing  during  the  cold  weather, 
and  food  if  necessary.  It  is  particularly  requested  that 
patients  should  avail  themselves  of  the  treatment  without 
any  loss  of  time,  as  the  sooner  they  place  themselves  under 
treatment  the  greater  are  the  chances  of  their  immunity 
from  hydrophobia.  321  cases  of  bites  were  treated  between 
9th  August,  1900,  and  the  end  of  the  following  year.  Of 
the  animals  which  inflicted  the  bites  282  were  doe's  27 
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jackals,  6  wolves,  3  foxes,  and  horses,  mules  and  cats  one 
each.  Jackal  bites  are  reported  to  have  been  most  severe, 
requiring  special  care,  as  the  virus  in  even  slight  wounds 
caused  by  jackals  is  very  strong.  Major  Semple,  R.A.M.C., 
the  medical  officer  in  charge,  remarks  in  his  report  that 
many  of  the  native  patients  arrive  with  the  idea'  that  they 

<> 

are  coming  to  a  hospital,  and  that  they  have  got  to  remain 
in  bed  during  the  whole  course  of  treatment  ;  they  seem 
agreeably  surprised  on  learning  that  this  is  not  the  case, 
and  that  they  can  go  about  as  usual. 

How  to  prevent  the  Spread  of  Contagious  and  Infectmus 
Diseases.  The  chief  means  whereby  this  object  may  be 
effected  are  :  (1)  notification,  (2)  isolation,  (3)  segregation, 
and  (4)  disinfection. 

Notification  of  all  cases  of  infectious  disease  should  be 
insisted  upon  everywhere.  This  would  enable  the  Health 
Authorities  to  take  steps  to  prevent  outbreaks  of  disease 
assuming  serious  dimensions.  In  every  instance  where 
suitable  accommodation  is  not  available  for  treating  in- 
fectious  cases  in  private  houses,  the  patient  should  be 
removed  to  a  hospital  specially  set  apart  for  the  reception 
and  treatment  of  such  cases.  This  is  called  isolation.  It 
would  be  far  better  in  the  interests  of  the  patient,  friends, 
and  other  people,  if  all  such  cases  were  treated  in 
hospital,  and  they  are  very  ill-advised  who  raise  objections. 

It  is  sometimes  considered  desirable  not  only  to  remove 
the  sick,  but  also  to  prevent  those  who  have  been  in  contact 
with  the  sick  from  mixing  with  other  people  until  it  is 
certain  that  the  risk  of  infection  is  over.  Special  camps 
are  sometimes  provided  for  this  purpose.  This  is  known 
as  segregation. 
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DISINFECTION. 

Disinfection  has  been  defined  as  the  destruction  of  the 
most  stable  known  infective  matter,  that  is  to  say  the 
disinfection  of  the  germs  of  disease  and  their  spores.  The 
agents  employed  for  effecting  this  are  known  as  dis¬ 
infectants.  Some  chemical  agents  merely  restrain  the 
growth  of  disease  germs,  but  do  not  destroy  them.  These 
are  called  antiseptics,  of  which  borax  and  boracic  acid,  used 
for# preserving  food  stuffs,  and  lime  are  examples.  Others 
simply  conceal  smells,  and  are  known  as  deodorants.  Char¬ 
coal  and  camphor  are  used  for  this  purpose  in  urinals. 
Tar  is  largely  used  for  the  walls  and  wood-work  of  latrines 
and  receptacles  for  refuse.  Condy's  fluid  and  eucalyptus 
are  largely  used  in  European  families.  Disinfection  may 
be  carried  out  in  three  different  ways  :  1st,  by  fumigation  ; 
2nd,  by  the  use  of  chemicals;  3rd,  by  heat. 

Fumigation.  Fumigation  with  sulphur  is  a  method 
which  is  well  known  everywhere,  and  is  still  very  largely 
employed  in  India.  The  use  of  sulphur  fumes  has,  how 
ever,  been  shown  to  be  a  mere  farce.  The  only  real  good 
obtained  is  when  the  doors  and  windows  are  opened  after 
fumigation  to  admit  fresh  air  Chlorine  gas  and  carbolic 
acid  vapour  have  also  been  used.  It  may  be  said,  how¬ 
ever,  of  fumigation  in  general  that  it  is  of  little  use. 

Chemical  Disinfectants.  The  best  disinfectants,  and 
those  most  commonly  used,  are  carbolic  acid  and  corrosive 
sublimate.  Calvert’s  carbolic  powder,  Macdougall’s  powder, 
Jeye’s  phenyle,  and  Lawe’s  disinfectants  are  useful  forms  of 
chemical  disinfectants.  The  latter  may  be  used  in  the  liquid 
form,  in  the  form  of  soap,  or  as  a  powder.  It  has  been  ex¬ 
tensively  used  in  cases  of  sickness  for  washing,  for  cleaning 
floors,  for  latrines,  urinals,  and  numerous  other  purposes. 
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Heat.  This  is  the  best  disinfectant  of  all.  The  forms  in 
which  heat  has  been  employed  are  by  the  direct  use  of  the 
flame,  by  boiling,  by  the  use  of  dry  gas  or  vapour  generated 
in  a  disinfecting  chamber  or  stove,  by  steam  vapour  and 
steam,  and  by  means  of  saturated  steam  confined  under 
pressure  in  stoves.  Hot  air  is  objectionable,  on  the  ground 
that  the  temperature  necessary  to  destroy  the  germs  of 
disease  is  so  great  that  the  articles  to  be  disinfected  would 
in  most  cases  be  destroyed.  Leather  and  india-rubber 
goods  are  destroyed  when  exposed  to  great  heat  in  any 
form.  Prolonged  boiling  destroys  almost  all  germs  of 
infectious  disease.  For  all  practical  purposes  boiling  is  a 
safe  and  simple  means  of  disinfection  for  ordinary  house¬ 
hold  use.  Boiling  is  also  largely  used  for  sterilising  water 
and  milk,  and  instruments  used  for  performing  surgical 
operations.  For  the  disinfection  of  rooms  the  use  of  what 
are  called  Equifex  sprayers  is  to  be  recommended.  These 
are  small  hand  pumps  into  which  the  disinfecting  liquid  is 
poured.  By  working  the  handle  the  fluid  is  forced  out  of 
the  pump  in  the  form  of  a  fine  spray.  For  disinfection  on 
a  large  scale,  however,  such  as,  for  example,  the  bedding 
and  clothing  of  a  patient  or  the  crew  of  a  ship,  special 
arrangements  are  necessary ;  and,  as  these  are  very  ex¬ 
pensive,  they  have  to  be  provided  by  the  Health  Authorities. 
Large  steam  disinfectors  are  used,  of  which  the  “  Equifex 
Stove  ”  is  the  best.  The  articles  to  be  disinfected  are  put 
into  a  large  wire  cage,  the  door  of  the  stove  is  shut  and 
firmly  fixed  by  means  of  screws,  steam  under  pressure,  in 
order  to  get  the  greatest  heat  possible,  is  then  admitted. 
After  the  expiration  of  half  an  hour,  or  less  time  even,  the 
articles  thus  treated  may  be  safely  removed  and  used  again, 
Every  large  city  and  town  should  be  provided  with  Equifex 
stoves  for  public  use. 

The  following  instructions,  based  chiefly  on  suggestions 
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contained  in  Parkes’  Hiygiene ,  regarding  disinfection  may 
be  found  useful  in  dealing  with  cases  of  infectious  and 
contagious  disease. 

I.  DISINFECTION  OF  EXCRETA  AND  DISCHARGES. 
The  following  solutions  have  been  recommended  : 

A.  Carbolic  acid  solution  (1  in  20),  i.e.  1  part  of  acid 

in  every  20  parts  of  water. 

B.  Mercuric  chloride  solution  (1  in  1000). 


Formula  Generally  Used. 

Bichloride  of  mercury, 

- 

\  oz. 

Hydrochloric  acid,  - 

- 

1  oz. 

Commercial  analine  blue,  - 

. 

5  grains 

Water,  -  -  - 

- 

3  gallons 

JV.B. — This  solution  corrodes  metals  and  is  poisonous. 


C.  Izal  solution  (1  in  20). 

D.  Lawe’s  fluid  (5  in  100). 

Either  of  these  solutions  should  be  applied  to  the  vomited 
matter  or  excreta  immediately  they  are  expelled ;  they 
should*  then  be  collected  and  mixed  with  an  equal  quantity 
of  the  disinfecting  solution,  allowed  to  stand  for  a  quarter 
of  an  hour,  and  then  be  burnt  or  buried. 

Dry  earth,  charcoal,  quick-lime,  chloride  of  lime,  and 
carbolic  acid  powder  are  useful  deodorisers. 

Quick  lime,  5  parts,  and  carbolic  acid,  1  part,  make  a 
good  deodorising  mixture. 

II.  DISINFECTION  OF  CLOTHING  AND  BEDDING. 

i 

1.  Burning  is  best,  and  all  articles  of  little  value  should 
be  burnt. 

2.  Boiling,  or  at  least  soaking,  of  infected  clothing  and 
bedding  for  24  hours  in  some  disinfecting  liquid,  such  as 
one  of  the  following,  is  useful : 

(a)  Izal,  5  parts  to  100  water. 
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(b)  Chloride  of  lime,  2  ounces  to  1  gallon  of  water. 

(c)  Carbolic  acid,  5  parts  to  100  of  water. 

(d)  Bichloride  of  mercury  (1  in  1000)  solution. 

(e)  Lawe’s  fluid  (2  in  100). 

After  soaking  in  any  one  of  those  solutions,  the  clothing 
should  be  boiled  and  thoroughly  washed  with  soap  and 
warm  water. 

III.  DISINFECTION  OF  ROOMS  AND  FURNITURE. 

Fresh  air  and  sunlight  should  be  freely  admitted.  All 
wood-work  should  be  well  scrubbed  with  soft  soap  and  hot 
water,  or  washed  with  a  mercuric  chloride  solution  (1  in 
5000),  chloride  of  lime  (1  in  100),  or  Lawe’s  fluid  (2  in 
100).  The  walls  should  be  treated  similarly.  Spraying 
with  a  hand  pump  will  suffice  (Fig.  35).  Bamboo  syringes 
are  sometimes  used  for  this  purpose. 

These  disinfectants  are  also  useful  for  disinfecting  drains, 
latrines,  and  similar  places.  In  weak  solution  they  may  be 
used  for  disinfecting  the  hands  and  bodies  of  attendants  on 
the  sick  and  others  brought  into  contact  with  the  infection. 
The  vapour  of  formic  aldehyde  has  been  highly  spoken  of 
as  a  disinfectant  for  rooms.  Any  valuable  articles  of 
clothing  made  of  silk  or  other  expensive  material  which 
would  be  spoiled  by  disinfecting  them  should  be  spread  out 
and  carefully  exposed  to  the  sun. 

All  rooms  in  which  the  sick  are  treated  should  be  kept 
scrupulously  clean  and  well  ventilated.  The  room  should 
contain  as  little  furniture  as  possible.  Clothes,  mats,  books, 
papers,  etc.,  should  be  removed.  Nothing  should  be  taken 
out  till  disinfected,  and  this  more  especially  applies  to  the 
discharges  from  the  body.  Nurses  should  always  be 
dressed  neatly  and  cleanly,  and  should  be  careful  not  to  eat 
with  infected  hands.  The  spread  of  disease  can  also  be 
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checked  to  a  large  extent  by  personal  cleanliness,  avoiding 
overcrowding,  fresh  air  and  light,  and  the  lime-washing  of 
houses  inside  and  outside. 
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PERSONAL  HYGIENE. 

Exercise.  It  is  impossible  to  remain  in  good  health 
without  taking  exercise  of  some  kind.  Exercise  is  generally 
taken  with  the  object  of  improving  the  quality  and  increas¬ 
ing  the  size  and  strength  of  the  muscles  of  our  bodies.  It 
does  a  great  deal  more  than  that,  however.  It  helps  to  keep 
the  other  parts  of  our  bodies  in  a  healthy  and  active  state. 
During  exercise  the  blood  passes  much  more  quickly 
through  the  lungs  than  at  ordinary  times,  and  more  air 
and  consequently  more  oxygen  are  inhaled  and  more 
carbonic  acid  gas  is  given  off.  There  is  also  a  large 
increase  in  the  amount  of  watery  vapour  exhaled.  In 
ordinary  breathing  480  cubic  inches  of  air  are  taken  into 
the  lungs  per  minute.  During  walking  at  the  rate  of  four 
miles  per  hour  2400  cubic  inches  of  air  are  inhaled  per 
minute,  while  at  the  rate  of  six  miles  per  hour  the  amount 
inhaled  is  3360  cubic  inches.  During  exercise  the  lungs 
and  chest  walls  should  be  perfectly  free  in  their  movements. 
Difficult  breathing  and  sighing  while  taking  exercise  point 
to  the  fact  that  there  is  too  much  blood  in  the  lungs,  and 
that  rest  is  needed  (Parkes).  During  exercise  there  is 
an  increased  flow  of  sweat,  which  also  contains  waste  matter 
in  large  quantities.  More  work  is  imposed  on  the  heart, 
which  becomes  stronger  and  thicker  when  used  properly. 
The  blood  is  purified,  the  appetite  improves,  and  food  is 
more  easily  digested.  Exercise  also  helps  to  keep  up  the 
heat  of  the  body  Our  brains,  moreover,  work  better  if  we 
take  physical  exercise  regularly.  Exercise  is  particularly 
necessary  in  India,  where  the  heat  tends  to  make  people 
lazy  and  inactive.  Persons  who  travel  about  in  palkies 
and  other  conveyances  and  take  no  exercise  and  who  eat  a 
great  deal,  and  more  especially  such  food  as  fat  and  sugar, 
generally  become,  as  has  already  been  stated,  very  stout. 
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The  forms  of  exercise  are  numerous.  We  should  all  select 
that  form  which  suits  us  best,  whether  it  be  riding,  gym¬ 
nastics,  bicycling,  walking,  cricket,  tennis,  badminton, 
football,  hockey,  golf,  rowing  and  boating,  or  the  use  of 
dumbells,  or  wrestling.  Many  of  these  forms  of  exercise 
are  well  •known  and  much  liked  by  the  natives  of  India. 
The  exercises  taken  should  vary  to  some  extent,  so  that 
no  part  of  our  bodies  will  suffer  from  neglect. 

It  is  supposed  that  a  walk  of  nine  miles  daily  is  sufficient 
exercise  for  a  man  whose  duties  during  the  day  are  of  a 
sedentary  nature  (Parkes).  If  our  labours  are  of  a  physical 
kind,  our  spare  time  should  be  spent  in  harmless  amuse¬ 
ments  and  improving  our  minds.  It  often  happens  that 
young  persons  become  too  fond  of  games  and  other  amuse¬ 
ments,  and  neglect  their  studies,  and  grow  up  with  big 
bodies,  but  little  mental  culture.  In  trying  to  develop  our 
strength  and  our  bodies,  our  brains  should  not  be  entirely 
neglected.  “  It  is  the  mind  that  makes  the  man.” 

Rules  as  to  Exercise.  Excessive  or  badly-regulated  exer¬ 
cise  causes  too  much  pressure  in  the  blood-vessels  in  the 
lungs,  and  bleeding  sometimes  takes  place  from  this  cause. 
Heart  disease  is  often  caused  in  the  same  way.  Too  little 
exercise,  on  the  other  hand,  also  does  harm,  and  may  even 
bring  about  a  condition  of  the  lungs  which  makes  them 
more  liable  to  be  attacked  by  diseases,  such  as  consump¬ 
tion  and  bronchitis.  Fatty  food  is  of  great  benefit  to  those 
who  take  much  exercise.  Spirits  are  injurious.  Water  is 
the  best  liquid  to  take,  and  should  be  taken,  during  hard 
exercise,  in  small  quantities  at  short  intervals,  instead  of  in 
large  quantities  after  exercise  is  finished.  It  is  best  to  take 
exercise  in  the  open  air,  because  as  much  oxygen  as  possible 
is  required  to  purify  the  blood,  which  during  exercise  con¬ 
tains  a  very  much  larger  amount  of  carbonic  acid  gas  than 
during  rest. 
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Best  and  Sleep.  Best  of  body  and  mind  is  as  much 
needed  as  exercise  for  the  maintenance  of  good  health.  It 
is  during  rest  that  the  repair  and  the  renewal  of  our  tissues 
take  place.  Best  is  obtained  chiefly  during  the  hours  of 
sleep.  Sleep  has  for  this  reason  been  called  “  Nature’s 
sweet  restorer.”  Sleep  is  most  sound  and  refreshing  in 
rooms  which  are  quiet,  dark,  well  ventilated,  arid  neither 
too  hot  nor  too  cold.  Great  heat  prevents  sleep,  and 
prolonged  sleeplessness  brings  on  ill-health.  It  is  for 
this  reason  that  punkahs,  electric  fans,  and  other  artificial 
means  of  producing  a  feeling  of  coolness  in  the  air  are  used 
in  India  during  hot  weather.  Hard  beds  are  more  healthy 
to  sleep  on  than  soft  beds.  It  is  a  mistake  to  lie  upon 
floors.  They  may  be  damp,  or  foul  air  from  the  underlying 
ground  may  be  inhaled.  Fever,  dysentery,  chills,  and 
rheumatism  may  be  caused  in  this  way.  There  is,  more 
over,  great  danger  of  being  bitten  by  snakes  or  other 
poisonous  animals.  The  use  of  raised  beds  is  strongly 
recommended.  In  order  to  enjoy  a  good  night’s  rest  it  is 
important  that  our  bedding  should  be  clean.  The  clothing 
which  we  wear  at  night  should  be  made  of  some  light 
woollen  material.  Linen  sheets  should  be  used,  and  the 
under  covering  should  be  made  of  the  same  material. 
After  we  get  out  of  bed  in  the  morning  our  bed  clothes  and 
bedding  should  be  well  aired  and  exposed  to  the  sun,  and  as 
much  air  should  be  admitted  to  our  bed-rooms  as  possible. 
During  sleep  our  heads  should  not  be  covered.  This  leads 
to  rebreathing  the  foul  air  exhaled  from  the  lungs.  It  is 
for  this  reason  also  that  two  persons  should  not  sleep 
together.  Separate  beds  should  be  used.  Animals  should 
not  be  allowed  to  sleep  in  bed-rooms,  as  they  use  up  the 
oxygen  of  the  air,  and  give  oft1  carbonic  acid  gas.  Lamps, 


candles,  and  charcoal  fires  also,  as  we  know,  vitiate  the  air, 
and  should  not  be  kept  burning  in  bed-rooms  if  it  is 
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possible  to  do  without  them.  Cooking  should  always  be 
done  in  cook-houses,  and  never  in  sleeping  rooms.  Sleeping 
rooms  should  contain  as  little  furniture  as  possible,  as 
furniture  takes  up  air  space.  Mosquito  curtains  are  ex¬ 
tremely  useful  as  a  protection  against  mosquitoes,  whose 
bites  disturb  sleep,  and,  as  we  know,  can  cause  malarial 
fever.  We  should  not  retire  to  rest  on  empty  stomachs, 
because  even  during  sleep  the  heart,  lungs,  and  other 
organs  continue  to  work,  and  require  to  be  nourished.  A 
light  meal  will  not  only  supply  the  energy  to  enable  our 
organs  to  perform  their  duties  during  the  hours  of  sleep, 
but  will  also  assist  in  inducing  sleep.  We  should  not  retire 
to  rest  immediately  after  eating  a  heavy  meal.  The  heart 
and  stomach  are  both  situated  on  the  left  side  of  the  body, 
and  close  to  each  other,  although  separated  by  the 
diaphragm,  or  midriff.  A  full  stomach  interferes  with 
the  free  action  of  the  heart ;  a  person  should  not  therefore 
go  to  sleep  lying  on  the  left  side.  It  is  better  for  this 
reason  to  lie  on  the  right  side.  Palpitation  of  the  heart, 
which  is  a  common  complaint,  is  often  caused  by  pressure 
of  the  stomach  on  the  heart.  This  happens  when  the 
stomach  is  distended  with  gas  arising  from  indigestion.  In 
cases  of  sleeplessness  it  is  best  not  to  struggle  to  go  to 
sleep.  Sleep  often  comes  when  least  expected,  and  to 
struggle  to  go  to  sleep  often  makes  the  sleepless  feeling 
much  worse.  The  use  of  drugs  to  induce  sleep  should  be 
strictly  avoided  except  under  medical  advice. 

The  Amount  of  Sleep  Required.  “  Infants  require 
16  hours  of  sleep  every  24  hours,  children  two  years  of  age 
require  14  hours. 

Children  four  years  of  age  require  12  hours. 

„  eight  „  „  ]  1  „ 

„  twelve  „  „  10  „ 

At  1G  years  of  age  9  hours  are  required.  Women  need  8 
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and  men  7  to  8  hours  of  sleep.  Old  people  require  more  ” 
(Reynolds). 

Cleanliness  and  how  to  Cleanse  the  Skin.  Warm  water 
and  soap  are  best  for  this  purpose.  Soap  is  used  to 
make  the  removal  of  fat  easy.  Soap  which  dries  up  the 
skin  or  makes  it  tender  should  never  be  used.  Hard 
water  is  not  good  for  cleansing  purposes.  It  takes 
up  the  fat,  and  makes  the  skin  dry  and  harsh.  Boiling 
makes  hard  water  more  fit  for  use.  Rain  water,  which 
is  soft,  is  the  best  water  to  use  for  bathing.  A  nail 
brush,  a  piece  of  flannel  or  a  sponge,  may  be  used  with 
advantage.  In  hot  countries,  such  as  India,  the  whole 
body  should  be  washed  thoroughly  once  a  day  at  least ; 
and  those  parts  of  the  body,  such  as  the  hands  and 
feet,  which  are  exposed,  should  be  washed  several  times 
daily.  When  special  cleansing  is  desirable,  as,  for 
example,  before  commencing  surgical  operations,  turpentine 
is  of  the  greatest  service.  It  removes  all  traces  of  fat 
and  smell. 

Bathing.  A  cold  bath  is  very  refreshing,  but  we  should 
not  remain  in  it  too  long.  A  plunge  into  cold  water  and 
out  again  is  sometimes  sufficient,  and  may  be  taken  even 
when  the  skin  is  hot  and  perspiring.  If  the  skin  begins  to 
glow  immediately  afterwards  it  is  safe  to  take  cold  baths. 
If,  however,  shivering  occurs,  and  the  tips  of  the  fingers 
and  toes  remain  blue  and  cold,  they  are  hurtful.  After 
bathing,  the  body  should  be  well  rubbed  and  dried  with  a 
thick,  heavy  coarse  towel.  The  habit  of  walking  home 
from  bathing  places  with  wet  clothes  clinging  to  the  body 
is  attended  with  great  danger  to  health.  When  a  bath 
cannot  be  taken,  the  body  may  be  rubbed  with  a  towel 
which  has  been  dipped  in  cold  water,  or  a  sponge  may  be 
used.  The  skin  cools  after  warm  baths.  A  warm  bath,  or 
sponging  with  hot  water,  is  sometimes  used  to  reduce  the 
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heat  of  the  body  in  fever  cases.  The  warmth  brings  the 
blood  to  the  skin,  and  the  air  abstracts  some  of  the  heat. 
It  is  due  to  this  cause  that  the  fever  is  reduced.  Delicate 
persons,  who  have  not  much  blood  in  their  bodies,  some- 
tunes  faint  in  hot  baths  owing  to  the  rush  of  blood  to  the 
skin.  A# warm  bath  is  also  very  healthful  and  agreeable 
when  a  person  feels  cold  and  chilly. 

Turkish  Baths  cause  profuse  sweating,  and  are  thus  a 
very  useful  means  of  helping  to  clean  the  skin.  Bathing, 
either  in  cold  or  hot  water,  should  not  be  done  after  eating 
a  heavy  meal.  The  cold  water  drives  too  much  blood  to 
the  walls  of  the  stomach,  while  the  hot  draws  the  blood 
away.  In  both  ways  the  proper  digestion  of  food  is 
interfered  with.  “  Baths  may  be  roughly  classified  as 
follows  :  cold  bath,  60°  to  70°  F. ;  tepid  bath,  85°  to  95°  F. ; 
warm  bath,  96°  to  104°  F. ;  hot  bath,  104°  to  114°  F.  A 
warm  bath  for  a  child  should  have  a  temperature  of  96°  to 
98°  F.  The  water  of  a  cold  bath  should  never  have  a 
temperature  less  than  59°  F.,  that  is,  about  forty  degrees 
lower  than  the  temperature  of  the  healthy  human  body  ” 
(Simmons  and  Stenhouse). 

Effects  of  Sudden  Chilling  of  the  Skin.  Sudden  cooling 
of  the  body,  after  hard  exercise  or  exposure  to  great  heat, 
is  sometimes  very  dangerous.  It  often  causes  colds,  and, 
owing  to  the  blood  being  suddenly  driven  from  the  skin, 
inflammation  of  the  lungs,  liver,  kidney,  and  other  organs 
often  results.  Chills,  too,  often  cause  diarrhoea.  It  is  to 
prevent  chills  that  kummerbunds  are  worn  in  India. 

Nails.  Nails  are  made  of  the  same  kind  of  cells  as  skin. 
The  cells  have  merely  undergone  a  process  of  hardening. 
The  horns  of  animals  are  also  outgrowths  from  the  skin. 
Nails  are  firmly  fixed  and  have  roots,  just  as  hairs  have 
roots.  Nails  strengthen  the  tips  of  our  fingers  and  toes, 
whirl)  they  also  protect  to  some  extent.  The  finger  nails 
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sometimes  fall  off  owing  to  the  finger  tips  being  used  too 
much.  The  finger  nails  also  enable  us  to  pick  up  small 
objects,  and  are  useful  in  numerous  other  ways.  Nails 
should  be  kept  short  and  neatly  trimmed.  Knives,  or 
other  instruments,  should  never  be  used  to  remove  dirt 
from  underneath  them.  They  make  matters  ovorse  by 
raising  the  nail,  and  causing  dirt  to  collect  more  easily  and 
in  larger  amount.  Nail  brushes  should  be  used  instead. 
It  will,  however,  be  unnecessary  for  grown  up  people  to 
use  even  nail  brushes  if  the  use  of  instruments  for  cleanum 

O 

their  nails  in  early  life  is  avoided.  Toe  nails  should  be  cut 
square.  When  boots  or  shoes  are  worn,  they  should  not 
be  too  short  or  pointed.  A  badly  shaped  and  badly  fitting 
boot  distorts  the  feet,  causes  corns,  and  makes  the  great 
toe  nails  grow  into  the  flesh.  This  is  a  very  painful 
affection,  which  often  requires  the  removal  of  the  nail.  In 
ingrowing  toe  nails,  the  removal  of  a  wedge  shaped  portion 
of  the  point  of  the  nails,  leaving  the  corners  untouched, 
helps  to  remedy  the  complaint.  Thinning  the  surface  of 
the  nail  by  scraping  is  also  useful.  This  treatment  makes 
the  nail  grow  where  it  is  cut  or  scraped,  and  stops  its 
growth  at  the  corners.  A  small  piece  of  cotton  or  rag, 
placed  under  the  corners  of  the  ingrowing  nail,  does  good. 
The  nails,  especially  those  of  the  fingers,  should  always  be 
kept  perfectly  clean.  Nothing  is  more  objectionable  or 
offensive  to  the  eye  of  an  onlooker  than  an  accumulation  of 
dirt  under  the  nails.  The  dirt  may,  moreover,  be  the 
cause  of  some  of  the  worst  form  of  diseases. 

Hair  is  also  an  outgrowth  from  the  skin.  In  cold 
climates  the  head  should  not  be  washed  more  than  once  a 
week  or  once  a  fortnight.  Soap  and  soft  warm  water 
should  be  used.  The  white  of  an  egg  has  been  recom¬ 
mended  for  this  purpose,  because  it  does  not  dry  up  the 
hair  so  much  as  soap  does.  Some  people  wash  their  hair 
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daily.  This  is  almost  unavoidable  in  hot  countries  where 
the  skin  is  so  active.  It  is  not,  however,  altogether  a  good 
practice,  as  it  removes  the  fat,  and,  in  this  way,  it  is  said 
to  cause  the  hair  to  turn  prematurely  grey.  A  good  rule 
is  to  wash  the  hair  as  little  as  is  consistent  with  cleanliness. 
It  shouM  be  combed  and  brushed  several  times  a  day. 
This  helps  to  remove  dirt.  The  brush  should  not  be  too 
hard,  otherwise  the  hair  will  be  broken.  The  use  of  a  hard 
brush  also  tends  to  cause  “scurf”  (Reynolds).  The  hair 
is,  as  a  rule,  most  abundant  when  heavy  and  tight  coverings 
f(^r  the  head  are  not  worn.  When  possible,  it  is  desirable 
to  keep  the  head  bare.  Dirt  and  neglect  breed  vermin  and 
lead  to  disease  of  the  scalp. 

Teeth.  It  is  most  important  that  our  teeth  should  be 
kept  in  good  order.  Stomach  disorders  and  bad  health 
generally  are  often  caused  through  bad  teeth,  or  loss  of 
these  most  important  organs.  Our  teeth  should  be  kept 
thoroughly  clean  by  the  use  of  a  soft  tooth  brush,  or  other 
similar  means,  immediately  after  eating.  The  mouth  should 
also  be  carefully  washed  with  some  simple  mouth  wash, 
which  will  prevent  the  germs  that  cause  decay  from  doing 
any  mischief.  Listerine  and  euthymol  form  excellent  mouth 
washes.  A  pale  solution  of  permanganate  of  potassium  in 
water  is  also  useful  for  the  same  purpose.  A  fine  thread 
drawn  between  the  teeth  helps  to  remove  food  particles. 
Bicarbonate  of  soda  is  extremely  useful  for  removing  fat. 
The  use  of  toothpicks  should  be  avoided.  If,  however,  it  is 
necessary  to  use  them,  toothpicks  made  of  soft  quills  or  soft 
wood  are  better  than  toothpicks  made  of  metal  or  other 
hard  substance,  which  break  the  teeth.  Attention  to  these 
details  will  prevent  decay  and  discoloration.  If  the  habit 
of  thoroughly  cleaning  them  with  a  soft  brush  or  similar 
means  and  plain  water  or  simple  mouth  wash  after  food  is 
acquired  in  childhood,  the  use  of  carbolic  powder,  chalk, 
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camphor,  charcoal,  or  anything  of  that  kind  will  not  be 
necessary.  If,  however,  in  adult  life,  decay  begins  to 
appear,  a  dentist  should  be  immediately  consulted,  as 
nothing  is  so  painful  as  toothache,  and  nothing  so  offensive 
as  the  foul  gases  which  escape  from  bad  teeth.  Artificial 
teeth  are  the  best  remedy  for  indigestion  and  pofir  health 
caused  by  the  loss  of  natural  teeth. 

CLOTHING. 

Clothing  is  worn  to  keep  the  body  warm  and  dry,  to 
protect  it  against  great  cold  or  great  heat,  and  against 
injury,  disease,  and  dirt.  In  most  parts  of  India  during 
the  greater  part  of  the  year  the  heat  is  so  intense  that 
the  majority  of  the  inhabitants  wear  clothing  merely  for 
the  sake  of  decency.  Much  of  the  clothing  used  in  most 
countries  serves  only  the  purpose  of  personal  adornment. 

Materials  used  for  making  Clothing.  In  cold  countries 
thick  warm  woollen  material  is  best.  In  hot  countries 
white  cotton  is  chiefly  used.  Clothing  which  does  not 
conduct  heat  readily,  and  thus  does  not  allow  heat  to 
escape  easily  from  the  body,  is  the  warmest.  Fur  is  the 
best  in  this  respect,  but  is  used  only  in  very  cold  countries. 
Wool,  silk,  cotton,  and  linen  come  next.  Linen  conducts 
heat  quickly,  and  therefore  feels  cold.  Waterproof  material, 
such  as  oil  skin,  tarred  cloth,  or  cloth  covered  with  India- 
rubber,  is  the  worst  of  all  to  use,  because  it  causes  excessive 
perspiration  and  prevents  absorption.  When  waterproof 
coverings  are  worn,  they  should  be  well  ventilated.  Woollen 
material  absorbs  sweat,  and  thus  prevents  chills  caused 
by  evaporation.  Cotton  does  not  possess  this  quality. 
Woollen  material  of  light  weight,  light  in  colour,  and 
porous  is  the  most  suitable  material  for  clothes  in  all 
climates,  especially  in  countries  with  great  daily  and 
seasonal  variations  of  temperature. 
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35  —Natural  Skeleton  of  Chest.  Fig.  37.— Skeleton  of  Chest  Distorted  by 

Tight  Lacing. 


Fig,  38,— The  Body  in  a  Natural 
State. 


Fig.  39. — Compression  Caused  by 
Tight  Lacing. 
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The  Construction  of  Clothing.  Clothing  should  be 
made  to  fit  comfortably.  No  part  of  our  bodies  should  be 
constricted  or  any  of  our  internal  organs  pressed  upon. 
Fortunately,  amongst  the  people  of  India  the  use  of  stays 
and  the  habit  of  tight  lacing,  which  compress  the  organs  of 
the  chest  and  abdomen  (Figs.  36,  37,  38,  and  39')  and  are 
so  injurious  to  the  health  of  European  women,  are  not 
practised,  and  boots,  which  so  often  distort  and  cause  many 
painful  affections  of  the  feet,  are  seldom  worn  (Fig.  40). 


Fig.  40. — Foot  Distorted  by  Tight  Boots,  and  Natural  Foot. 


Dhoties  and  saries,  however,  which  are  worn,  should  not 
be  drawn  too  tightly  round  the  waist,  and  the  use  of  heavy 
ornaments  for  the  wrist  and  ankles,  which  are  injurious  to 
health,  should  be  abandoned.  Clothing  should  be  suspended 
from  the  shoulders,  but  preferably  from  a  broad  band 
fitting  comfortably  round  the  body  above  the  pelvic  bones. 
It  should  never  give  too  much  support  to  the  body,  which 
should  be  free  in  all  its  movements.  Supports,  such  as 
stays  and  boots  of  a  particular  shape,  have  sometimes  to 
be  used  in  cases  of  bodily  defects  or  weakness,  or  to  help 
to  rectify  deformities.  If  possible  to  do  without  them, 
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they  should  never  be  used.  It  is  unwise  and  unsafe  to  sit 
in  clothes  which  are  damp  from  either  rain  or  sweat. 
They  should  be  changed  at  once.  Cloth  which  has  been 
dyed  should  not  be  worn  next  the  skin.  Clothing  should 
be  porous,  to  allow  of  ventilation.  Our  clothes  should 
be  clean*  frequentty  exposed  to  the  sunlight,  fit  com¬ 
fortably,  and  be  adapted  in  thickness  of  texture  to  the 
season  of  the  year.  Dirty  clothes  cause  disease  of  the 
skin  and  vermin.  Loosely  fitting  clothing  made  of  cloth 
of  coarse  texture  is  warmer  than  light  clothing  of  fine 
texture.  During  cold  weather  the  use  of  blankets  at 
night  will  prevent  chills  and  diseases  caused  by  them. 
The  exposure  of  infants  to  cold  is  extremely  dangerous. 
They  should  be  thickly  clad,  more  especially  during  cold 
weather.  Attention  to  the  above  details  regarding  clothing 
will  help  to  keep  the  body  in  a  strong  and  healthy  condition. 

EFFECTS  OF  EARLY  MARRIAGE. 

Early  marriage,  which  is  the  custom  among  Hindus, 
is  regarded  by  Dr.  Mohendra  Lai  Sircar,  a  distinguished 
member  of  the  medical  profession  in  Calcutta,  as  the 
greatest  evil  of  India.  In  his  report  for  the  year  1899, 
the  Sanitary  Commissioner  with  the  Government  of  India 
observes  that  no  less  than  88  per  cent,  of  the  total  number 
of  women  in  India  between  the  ages  of  15  and  39  were 
shown  at  the  census  of  1891  to  be  married.  It  is  further 
observed  that  8*4  per  cent,  of  the  children  born  in  Calcutta 
and  18*7  per  cent,  of  those  born  in  Bombay  are  born  dead. 
The  large  number  of  still  births  is  ascribed  to  the  youthful 
age  of  mothers,  the  unhealthy  sanitary  conditions  in  which 
they  live,  and  the  physical  labour  they  are  called  upon  to 
endure  during  pregnancy.  Marriage  should  not  take  place 
until  the  body  is  fully  developed,  otherwise  it  is  impossible 
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for  the  offspring  to  be  strong  and  healthy  or  the  race  to  be 
anything  but  feeble.  Early  marriage  is,  moreover,  most 
injurious  to  the  health  of  young  mothers.  Dr.  Mohendra 
Lai  Sircar  a  few  years  ago  remarked  at  a  public  meeting : 
“  From  medical  observation  extending  over  30  years  he 
could  say  25  per  cent,  of  Hindu  women  died  prematurely 
through  early  marriage,  25  per  cent,  more  were  invalided 
by  the  same  cause,  and  the  vast  majority  of  the  remainder 
suffered  in  health  from  it.” 

A  Bombay  Government  School  Inspector  says  : 

“  Hindu  and  Parsi  boys  are  both  sharp  and  intelligent, 
and  until  the  age  of  sixteen  few  teachers  could  desire  more 
energetic  or  painstaking  scholars  and  students.  The  result 
of  their  early  marriages  and  consequent  cohabitation  is 
simply  deplorable  ;  the  great  majority  of  the  boj^s  are 
exhausted  and  spent  before  they  reach  seventeen.  Their 
former  energy  and  youthful  brightness  are  gone.  Henceforth, 
for  purposes  of  close  application  on  the  part  of  the  student, 
they  are  an  utter  failure  and  disappointment.”  Early 
marriage  is,  it  will  thus  be  seen,  in  every  respect  wrong. 

THE  CARE  OF  CHILDREN. 

The  care  of  children  has  already  been  partly  con¬ 
sidered  in  connection  with  the  subject  of  food,  clothing, 
rest,  exercise,  and  sleep.  The  high  death-rate  amongst 
children  in  all  countries  is  due  largely  to  premature 
births,  hereditary  tendencies,  congenital  defects,  the  want 
of  knowledge  as  to  how  children  should  be  fed  and 
clothed,  and  other  matters  relating  to  their  proper  up¬ 
bringing,  overlaying  in  bed,  to  ignorance  of  disease  and 
how  to  prevent  it,  and  more  especially  diseases  of  an 
infectious  nature,  to  many  of  which  children  are  peculiarly 
liable,  as,  for  example,  small-pox,  and  to  insanitary  sur- 
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roundings.  In  India  the  youthfulness,  immaturity,  and 
inexperience  of  mothers  are  also  largely  responsible. 
Children,  and  more  especially  infants,  are  very  sensitive 
to  cold,  and  should  therefore  be  kept  warm.  Their 
clothing  should  fit  comfortably,  and  the  use  of  pins 
should  avoided.  Their  skins  are  very  tender  and 
easily  irritated.  The  skin  and  clothing  should  therefore 
be  kept  spotlessly  clean.  Fresh  air  and  exercise  are 
absolutely  essential  to  good  health.  Children  should  be 
kept  in  the  open  air  as  much  as  possible.  In  India  it 
is  of  course  necessary  to  protect  the  head  against  too 
great  exposure  to  the  sun.  This  observation,  however, 
applies  more  particularly  to  European  children.  The 
clothing  of  children  should  be  changed  immediately  after 
their  play  is  over,  their  skin  should  be  well  rubbed 
and  dried,  and  dry  clothing  should  be  put  on,  otherwise 
they  will  run  the  risk  of  catching  a  chill.  The  hours 
of  sleep  and  the  time  of  going  to  bed  and  getting  up 
in  the  morning  should  be  carefully  regulated.  This  is 
required  of  parents,  in  the  case  of  children  attending  certain 
public  schools  in  England,  by  teachers  who  fix  the  hours 
for  children  of  different  ages.  Sleeping  rooms  should  be 
well  ventilated,  overcrowding  avoided,  bedding  kept  clean 
and  exposed  daily  to  sunlight  and  air.  The  greatest 
attention  should  be  given  to  the  food  of  children,  because 
a  great  many  of  their  ailments  are  caused  by  unsuitable 
food  which  they  cannot  digest. 

It  is  most  important  that  the  bowels  of  children 
should  be  kept  regular  in  their  action,  but  the  use  of 
medicines  for  the  purpose  should  be  avoided  as  much 
as  possible.  Carefully  selected,  well  prepared,  and  easily 
digested  food  will  help  considerably  to  do  this.  Children 
should  be  taught  to  be  cl.eanly  in  all  their  habits. 

The  importance  of  providing  good  ventilation  for  school- 
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rooms  has  already  been  discussed.  The  subject  of  lighting 
should  also  receive  the  most  careful  attention.  School¬ 
rooms  should  be  so  constructed  that  sunlight  may  be  evenly 
distributed  and  glare  and  shadow  avoided  as  much  as 
possible.  Electric  light  is  the  best  form  of  artificial  light 
for  reading  and  general  use.  It  should  not,  however,  be 
allowed  to  fall  directly  on  the  eyes,  or  injury  and  defective 
vision  are  likely  to  result  therefrom.  In  this  connection 
attention  is  directed  to  the  importance  of  having  defects  in 
the  eyesight  of  children  attended  to  directly  they  are 
discovered.  It  is  desirable  also  to  be  on  the  outlook  for 

O 

defects  of  this  kind  which  are  often  caused  through  reading 
books,  printed  in  too  small  type,  or  in  a  bad  light.  It  is 
also  necessary,  in  cold  countries,  to  provide  arrangements 
in  schoolrooms  to  secure  warmth.  And  lastly,  as  the 
health  of  children  often  suffers  from  the  constrained  position 
in  which  they  sit  at  their  desks  during  the  hours  of  study 
it  is  considered  desirable  to  give  in  the  form  of  an  appendix 
what  has  been  said  on  this  important  subject  by  Mr. 
Priestly  Smith  and  Mr.  T.  G.  Hooper.  These  rules  cannot, 
perhaps,  be  applied  in  the  case  of  children  attending  many 
of  the  small  village  schools  in  India  where  the  floor  is  often 
their  desk,  seat,  and  slate  combined.  They  might,  how¬ 
ever,  be  applied  with  advantage  to  the  health  of  students  in 
some  of  the  higher  schools  of  learning, 


EFFECTS  OF  EXCESS  AND  INTEMPERANCE  IN 
THE  USE  OF  TOBACCO,  OPIUM,  ETC. 

Tobacco  is  the  leaf  of  a  plant  called  Nicotianum  Tctbacum. 
It  is  grown  very  largely  in  South  America,  India,  and  other 
parts  of  the  world,  and  is  used  extensively  everywhere.  It 
is,  as  a  rule,  smoked.  It  is,  however,  occasionally  chewed. 
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Like  the  chewing  of  pan,  the  chewing  of  tobacco  is  an 
exceedingly  dirty  and  unhealthy  practice.  In  India  a  small 
quantity  of  tobacco  is  often  taken  with  pan,  and  cocaine  is 
sometimes  used  in  the  same  way.  Tobacco  is  also  used,  but 
less  frequently,  in  the  form  of  snuff.  Snuff-taking  used  to 
be  a  fashionable  practice. 

Composition  of  Tobacco.  Tobacco  leaf  contains  an  oily 
material,  and  an  alkaloid  called  nicotine.  Both  these  sub¬ 
stances  produce  violent  sickness.  One  drop  of  the  nicotine 
is  sufficient  to  kill  a  dog.  Tobacco  smoke  is  also  used  to 
kill  the  small  insects  which  infest  plants.  The  amount  of 
nicotine  contained  in  different  kinds  of  tobacco  varies  con¬ 
siderably.  As  a  rule,  not  more  than  four  or  five  drops  are 
contained  in  one  ounce  of  tobacco,  and  part  of  this  amount 
is  got  rid  of  when  the  tobacco  is  smoked.  If  this  were 
not  so  it  would  be  most  dangerous  to  life  to  use  tobacco 
at  all.  It  is  the  oil  and  nicotine  of  tobacco  which  give 
old  pipes  and  the  ends  of  cheroots  their  bitter  taste.  When 
tobacco  is  smoked,  certain  other  injurious  products  are 
given  off  from  it,  which  have  poisonous  effects  on  the  system. 

How  the  Poisonous  Products  of  Tobacco  get  into  the 
System.  When  tobacco  is  smoked  the  products  of  com¬ 
bustion  get  into  the  system  through  the  lungs,  the  delicate 
structure  of  which  has  already  been  described.  It  was  also 
pointed  out  that  the  lungs  absorb  gases  greedily.  Since 
we  know,  as  has  been  stated  previously,  that  the  interior  of 
the  lungs  has  an  absorbing  surface  of  no  less  than  fourteen 
hundred  square  feet,  we  cannot  be  surprised  at  the  effects 
on  the  system  when  poisonous  gases,  such  as  those  contained 
in  tobacco  smoke,  are  inhaled  in  large  quantity.  The 
poisonous  substances  in  tobacco  can  also  be  absorbed  by  the 
skin  when  tobacco  is  applied  to  it,  or  through  the  lining 
membrane  of  the  mouth,  stomach,  or  nose  when  it  is 
chewed  or  taken  as  snuff.  The  effect  of  the  poison  on  the 
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system  is  exactly  the  same,  no  matter  how  it  finds  its  way 
into  the  blood. 

Effects  of  Tobacco  on  the  System.  Smoking  in  modera¬ 
tion  has  a  soothing  effect  on  persons  who  are  restless,  and 
who  are  in  the  habit  of  using  tobacco.  It  is  believed  to 
help  digestion,  and  prevent  the  waste  of  body  tissue.  It 
puts  off  hunger.  The  risk,  however,  of  becoming  an  in¬ 
veterate  smoker,  and  the  evils  resulting  from  the  use  of 
tobacco  in  excess,  are  so  great  that  its  use  even  in 
moderation  should  never  be  indulged  in.  When  the  habit 
is  acquired  it  can  seldom  be  broken  off,  although  the  health 
may  be  considerably  undermined  by  continuing  it.  Boys 
who  foolishly,  and  because  they  think  it  manly,  use  tobacco 
are  likely  to  grow  up  to  be  men  with  weaker  intellects  and 
poorer  physiques  than  boys  who  wisely  shun  it.  When 
used  to  excess  tobacco  not  only  blackens  the  teeth  and 
spoils  the  breath,  but  acts  injuriously  on  the  entire  system. 
Sleeplessness,  depression  of  spirits,  headache,  unsteady 
hand,  and  shaky  legs  indicate  the  effects  of  tobacco  on  the 
nervous  system.  The  circulatory  system  is  also  affected. 
There  is  violent  palpitation,  the  heart  beats  are  irregular, 
and  now  and  again  a  beat  is  lost.  The  pulse  is  also  quick, 
irregular,  and  feeble.  Heavy  smokers  are  often  pale  and 
unhealthy-looking,  owing  to  the  poor  quality  of  their 
blood.  Severe  pain  is  sometimes  felt  in  the  region  of 
the  heart.  Breathlessness  in  climbing  stairs  is  another 
well-marked  indication  of  the  evil  effects  of  the  excessive 
use  of  tobacco.  The  throat  is  irritated,  and  a  tough, 
glairy  phlegm,  which  gives  rise  to  constant  hawking, 
accumulates  at  the  back  of  it.  This  is  known  as  smokers5 
sore  throar.  The  appetite  is  impaired,  food  cannot  be 
properly  digested,  and  the  tongue  becomes  dry  and  foul. 
Tobacco  has  also  an  injurious  effect  on  the  eyes.  The 
smoke  may  set  up  inflammation.  After  years  of  excess 
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the  vision  often  becomes  dim,  or  the  sight  may  be 
entirely  lost,  owing  to  disease  of  the  optic  nerve.  The 
evils  are  intensified  when  smoking  is  indulged  in  in  the 
company  of  other  smokers  in  a  crowded  room  where 
the  ventilation  is  bad,  and  the  injurious  effect  on  non- 
smokers  #also  occupying  the  same  room  may  be  very 
marked  indeed.  Professor  Fraser,  of  Edinburgh  Uni¬ 
versity,  one  of  whose  lectures  has  been  most  helpful  to  the 
author  in  dealing  with  the  subject  of  tobacco,  has  recorded 
the  fact  that  death  from  smoking  has  occurred  in  a  novice 
aftgr  only  two  pipes,  and  in  habitual  smokers  after  seven¬ 
teen  or  eighteen  pipes  were  continuously  smoked. 

Opium.  Opium  is  obtained  from  the  poppy  head.  In 
China  it  is  used  much  more  largely  than  tobacco.  In 
India  the  opposite  is  the  case.  When  the  habit  of  using 
opium  is  acquired  it  is  almost  impossible  to  break  it 
off,  and  the  evils  resulting  from  its  use  are  vastly  greater 
than  those  arising  from  the  use  of  tobacco.  The  con¬ 
firmed  opium  eater  soon  becomes  a  complete  wreck, 
mentally  and  physically.  The  use  of  opium  in  any  form 
should  never  be  resorted  to  except  in  cases  of  sickness 
in  which  the  medical  attendant  thinks  it  necessary. 
Its  use,  however,  even  in  such  cases,  should  be  stopped 
as  soon  as  possible,  as  patients  are  apt  to  acquire  a 
craving  for  the  drug,  and  often  continue  to  use  it  after 
they  are  well,  and  thus  become  habitual  opium-eaters. 
Opium  in  even  the  smallest  quantity  should  never  be  given 
to  infants  under  one  year  of  age. 

Indian  Hemp  ( Cannabis  Indica)  is  another  drug  which 
is  largely  consumed  in  India.  Ganja,  bhang,  and  subjee 
are  all  forms  of  the  drug  which  are  obtained  from  different 
parts  of  the  plant,  such  as  the  flowers,  leaves,  and  stems. 
It  is  usually  smoked,  but  may  be  eaten  or  drunk.  It  is 
used  for  many  purposes,  but  chiefly  as  a  stimulant.  Its 
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usefulness  has,  however,  been  overstated.  It  acts  chiefly 
on  the  brain.  Persons  under  the  influence  of  the  drug  are 
often  highly  excited  and  quarrelsome,  and  may  even 
commit  murder.  The  drug  is  believed  to  cause  insanity 
in  many  instances.  Its  use  is  unnecessary  and  harmful, 
and  the  habit  of  using  it  should  therefore  never  be  formed 

Cocaine.  Cocaine  is  an  alkaloid  obtained  from  the 
leaves  of  the  coca  tree  ( Erythroxylan  Coca). 

Major  Buchanan,  of  the  Indian  Medical  Service,  has 
lately  called  attention  to  the  spread  of  the  habit  of  cocaine 
eating  in  certain  districts  in  Bengal,  more  especially  among 
young  people,  and  has  pointed  out  the  danger  to  health 
arising  from  its  use.  The  subject  has,  in  fact,  come  so 
prominently  into  notice  that  heavy  fines  have  been  recently 
imposed  upon  persons  for  selling  the  drug  without  a  license. 
Pan  sellers  are  said  to  carry  on  the  trade  to  a  large  extent. 
Like  all  other  habits,  that  of  cocaine  eating  grows  upon  its 
victim ;  and  Major  Buchanan  has  related  a  case  where  a 
boy  aged  15,  a  prisoner  in  the  jail  at  Alipore,  stated  that 
since  he  had  been  taught  the  habit  he  would  gladly  run  the 
risk  of  theft  to  obtain  the  drug.  Cocaine  at  first  makes  the 
person  who  uses  it  feel  somewhat  the  better  for  its  use,  and 
allays  the  pangs  of  hunger,  but  afterwards  produces  great 
depression.  The  blackened  teeth,  with  the  white  cutting 
edge,  are  regarded  as  a  characteristic  feature  in  the  cocaine 
eater.  The  person  becomes  a  slave  to  the  habit,  and  the 
health  is  undermined.  In  some  cases  it  produces  im¬ 
mediate  depression.  As  in  the  case  of  tobacco,  when  the 
use  of  cocaine  is  given  up  the  consumer  begins  to  put 
on  weight. 

The  Use  of  Pan.  Pan  chewing  is  common  among 
almost  all  classes  of  natives  of  India,  and  is,  as  a  rule, 
begun  in  early  life.  No  distinct  benefit  to  health  can  be 
shown  to  result  from  its  use ;  on  the  other  hand,  diseases 
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of  the  mouth  and  tongue  are  often  caused  by  it.  The 
habit,  like  tobacco  chewing,  is  a  very  filthy  one.  The  red 
tongue,  the  thickly  coated  teeth,  the  stained  saliva  which 
often  trickles  from  the  mouth,  and  the  constant  spitting  in 
public  thoroughfares,  public  conveyances,  on  floors,  walls, 
and  elsewhere,  make  those  who  indulge  in  the  practice 
objects  of  disgust  to  more  cleanly  individuals.  They  are 
well  advised  who  avoid  its  use. 

In  his  report  for  the  year  1901,  Dr.  Stanley,  the  Health 
Officer  of  Shanghai,  observes  as  follows  : 

«“  Tuberculosis  is  rampant  in  Shanghai.  Among  the 
foreign  resident  population  one  death  in  every  seven  is 
due  to  tuberculosis,  while  among  the  Chinese  it  claims 
a  larger  number  than  any  other  disease.  It  is,  undoubtedly, 
chiefly  spread  by  the  spit  of  consumptives,  and  the  disgust¬ 
ing  habit  of  the  Chinese  of  profuse  expectoration  in  public 
places  is  largely  responsible.” 

In  another  part  of  the  same  report  it  is  remarked : 

“  There  are,  probably,  at  the  present  time  at  least  5000 
cases  of  consumption  among  the  Chinese  in  Shanghai,  the 
majority  of  whom  individually  spit  out,  daily,  millions  of 
deadly  tubercle  bacilli.” 

This  habit  of  promiscuous  spitting  is  common  in  every 
country.  The  evils  of  the  practice  arc  now,  however, 
generally  recognised,  and  strong  efforts  are  being  put 
forward  in  some  countries  to  stop  it.  Notices,  for  example, 
are  placed  in  conspicuous  places  in  almost  all  the  tramway 
cars  in  New  York  and  San  Francisco  directing  special 
attention  to  the  fact  that,  any  passenger  found  spitting  in 
the  cars  is  liable  to  a  fine  of  500  dollars  or  six  months’ 
imprisonment,  or  both.  Steps  of  this  kind  are  much  needed 
in  India,  and  more  especially  in  some  of  the  larger  cities 
and  towns,  if  the  staircases,  floors,  and  walls  of  Magistrates’ 
Courts,  Municipal  Offices,  and  other  public  buildings,  are 


MANUAL  OF  HYGIENE. 


136 

( 

to  be  maintained  in  a  cleanly  and  sanitary  condition,  to 
which  they  make  absolutely  no  pretence  at  present. 

Remarks  regarding  Habits.  “  Habits,”  it  has  been 
said,  “are  soon  acquired,  but  when  we  try  to  strip  them 
off,  Tis  being  flayed  alive.”  It  has  also  been  said, 
“Ill  habits  gather  by  unseen  degrees,  as  brooks  run 
rivers,  rivers  run  seas.”  I)o  not,  therefore,  begin  bad 
habits,  and  you  will  never  experience  the  terrible  difficulty 
of  giving  them  up.  Children  who  shun  the  use  of 
alcohol,  tobacco,  and  other  injurious  drugs,  and  who 
abstain  from  the  very  appearance  of  evil  in  other  direction, 
are  likely  to  grow  up  with  more  vigorous  minds  and  bodies 
than  children  who  fall  victims  to  such  habits.  They  will, 
moreover,  be  more  useful  and  more  highly  respected  mem¬ 
bers  of  society. 


HOUSES. 

Before  beginning  to  build  a  house  it  is  necessary  to 
observe  certain  precautions. 

Choice  of  a  Site.  We  should  first  of  all  select  a  good 
site.  In  many  districts  in  India  the  rainfall  is  heavy  and 
rivers  often  overflow  their  banks.  The  houses  of  the  poor, 
and  others  who  are  compelled,  by  circumstances,  to  live  in 
such  districts,  are  usually  built  on  sites  artificially  raised 
and  are  surrounded  by  water  during  the  wet  season  of  the 
year.  Such  sites  are  unhealthy.  The  site  should  be  dry. 
High  ground  from  which  water  readily  runs  off  is  best. 
Gravel,  sandy  and  rocky  ground,  and  sandstone,  form  good 
sites.  Clay  is  not  good.  Water  does  not  pass  freely 
through  clay.  The  water  collects  above  it,  and  the  ground 
becomes  what  is  called  water-logged.  Rheumatism,  fever, 
chest  affections,  and  other  diseases  are  common  amongst 
people  who  live  in  houses  built  on  clayey  sites.  Damp 
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sites  should,  therefore,  be  well  drained.  Ground  which  is 
very  loose  and  porous  is  not  quite  safe  either.  There  is 
always  the  danger  of  impure  matter  finding  its  way  through 
loose  soil  into  wells  or  other  sources  of  water  supply. 
Water  can  always  be  got  at  a  greater  or  less  depth  in  the 
ground.  •  If  it  is  found  at  a  distance  of  less  than  10  feet 
from  the  surface  the  site  is  not  a  good  one.  Houses  should 
not  be  built  on  “made  sites,”  such,  for  example,  as  tanks 
which  have  been  filled  up  with  street  sweepings,  scrapings, 
and  stable  refuse.  Houses  should  not  be  built  near  refuse 
h^aps,  trenching  grounds,  brickfields,  graveyards,  marshes 
(jhils),  or  near  mills  or  factories  which  give  off  much  smoke, 
irritating  gases,  or  offensive  smells.  The  danger  of  made 
soil  is  the  carbonic  acid  gas  and  other  foul  products 
which  are  given  off  from  the  decaying  animal  or  vegetable 
refuse. 

Plans.  In  all  large  towns  and  cities  the  law  requires 
plans  to  be  submitted  for  the  approval  of  the  municipal 
authorities  before  people  can  begin  to  build  houses.  If 
this  were  not  done,  houses  would  be  built  too  closelv 
together,  and  streets  would  be  too  narrow.  No  open 
spaces  would  be  left ;  no  provision  would  be  made  for  the 
admission  of  sufficient  light  and  air.  Water-closets  and 
latrines  would  be  built  in  wrong  places,  and  the  means  of 
flushing  and  keeping  them  clean  would  not  be  supplied. 
There  would  perhaps  be  no  easy  means  of  access  to  latrines, 
or  too  little  space  would  be  left  to  enable  the  sweepers 
to  keep  them  clean.  The  importance  of  plans,  therefore,  is 
obvious. 

The  Construction  of  Houses.  The  wind  throughout 
a  large  portion  of  the  plains  of  India  during  the  hot 
weather  generally  blows  from  the  south  or  south-east 
during  the  hot  months,  and  it  is  for  this  reason  that  houses 
in  that  part  of  the  country  should  be  built  with  a  southern 


138 


MANUAL  OF  HYGIENE. 

aspect.  The  foundation  of  houses,  doors,  walls,  roofs,  and 
ceilings  should  be  made  of  good  material,  and  the  houses 
built  on  the  most  modern  sanitary  principles  and  strictly 
in  accordance  with  law.  No  deviations  should  be  allowed. 
The  entire  site  should  be  covered  with  good  masonry  to 
keep  out  the  damp  and  ground  air,  and  arrangements 
should  be  made  for  keeping  the  foundations  well  ventilated 
and  the  walls  dry.  Damp-proof1  courses  should  be  pro¬ 
vided  for  this  purpose.  They  should  be  made  of  hard 
glazed  bricks,  but  never  asphalt,  felt,  or  slate.  All  houses 
in  India  should  have  a  plinth  at  least  one  foot  high,  and, a 
verandah  for  protection  against  sun  and  rain  and  to  avoid 
glare.  Rooms  should  not  be  more  than  twelve  feet  high, 
and  be  well  ventilated  by  means  of  windows  and  doors. 
There  should  be  at  least  one  door  for  each  room.  Two 
windows  are  enough,  and  should  be  opposite  each  other  to 
secure  good  ventilation.  Provision  should  be  made  for  the 
escape  of  smoke  from  fires  with  which  it  may  be  necessary 
to  warm  the  rooms  during  cold  weather.  Chimneys  are 
used  for  this  purpose.  Each  fire-place  should  have  a 
chimney  which  has  no  communication  with  any  of  the  other 
chimneys  of  the  house.  The  rain  from  the  roofs  of  houses 
in  India  either  runs  down  the  walls  direct  or  escapes 
through  spouts.  As  it  falls  it  is  often  blown  against  the 
walls.  The  walls  in  consequence  become  very  damp.  The 
use  of  gutters  and  pipes  leading  down  the  wall,  situated 
at  short  distances  from  each  other,  would  prevent  this  to 
some  extent.  All  houses  should  be  surrounded  by  a 
masonry  drain  to  carry  off  rain  water.  This  will  help  to 
keep  the  ground  dry.  The  foregoing  remarks  apply  chiefly 
to  masonry  houses. 

1  A  damp-proof  course  is  a  waterproof  layer  of  masonry  a  little 
above  the  level  of  the  ground  to  keep  moisture  from  rising  through 
the  walls. 
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Huts  in  Villages.  The  rules  which  are  observed  in 
the  construction  of  masonry  buildings  of  large  and  imposing 
size  in  large  cities  and  towns  should  be  observed  also  in 
the  construction  of  the  huts  of  the  most  humble  individual. 
They  should  not  be  built*  too  closely  together.  The  site 
should  fie  a  good  one.  The  materials  should  be  the  best 
which  their  means  can  afford.  They  should  be  well  lighted 
and  ventilated.  Air  and  light  should,  if  possible,  get  into 
all  rooms  from  all  sides.  An  outlet  for  smoke  should 
be  provided.  There  should  be  a  good  water  supply, 
suitable  latrine  accommodation,  and  the  best  possible 
arrangements  should  be  made  for  the  careful  and  speedy 
removal  and  disposal  of  refuse  at  a  safe  distance.  The 
following  is  an  extract  from  Grant’s  Indian  Manual 
of  Hygiene  bearing  on  the  subject,  and  deserves  careful 
attention  : 

“For  the  repair  and  maintenance  in  a  state  of  compara¬ 
tive  cleanliness  of  the  ordinary  houses  of  the  natives  of 
this  country,  the  following  twelve  simple  rules  should  be 
adhered  to  : — (1)  The  use  of  cow  dung  as  a  covering  for  the 
floor  and  walls  should  be  given  up ;  it  is  a  dirty  habit  and 
an  unhealthy  one ,  for  cow-dung  attracts  excess  of  moisture 
and  forms  a  nidus  for  microbes.  (2)  Mud  floors  should 
have  the  surface  dug  up  and  removed  every  few  months ,  a  layer 
of  fresh  mud,  to  replace  the  mud  taken  away,  being  laid  on 
and  beaten  in  during  dry  weather.  (3)  Mud  walls  should 
be  left  in  their  natural  condition  internally  or  whitewashed 
every  four  months.  (4)  Every  room  should  have  either 
two  windows  about  2  ft.  square  opposite  each  other  or  else  one 
window  3  ft.  square  opposite  the  door.  Windows  must  open  to 
the  outer  air.  (5)  In  the  cook  room  there  should  be  some 
sort  of  vertical  opening  or  chimney  in  the  roof  to  allow  of 
the  ready  escape  of  smoke.  (6)  Dirty  water  and  food  refuse 
should  on  no  account  be  thrown  away  in  the  immediate 
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vicinity  of  the  house,  but  carried  to  a  drain  or  dust-bin 
respectively  and  there  deposited.  (7)  The  earth  round  the 
dwelling  should  be  wetl  beaten  down  and  a  smalt  channel 
made  leading  to  the  ditch  or  drain  at  the  side  of  the  road ,  for 
disposing  quickly  of  the  rain  water  as  it  pours  off  the  roof. 
(8)  The  house  should  be  opened  up  as  much  as 'possible, 
morning  and  evening,  to  allow  of  free  perflation.  (9)  Its 
exterior  should  be  whitewashed  as  often  as  necessary  to  keep 
it  cool  and  clean.  (10)  The  latrine  must  be  outside  the 
general  building,  with  an  impermeable  floor  of  asphalt  or 
cement,  if  possible,  easily  accessible  from  behind  for  the 
sweeper,  cleaned  daily,  and  with  a  door  and  window  large 
enough  to  allow  of  plenty  fresh  air  and  light  gaining  admit¬ 
tance.  (11)  Whilst  a  few  plants  and  small  trees  in  the 
neighbourhood  of  a  house  are  pleasant,  there  should  be 
no  interference  with  the  free  passage  of  fresh  air  and  light  to 
alt  parts  of  the  dwelling,  and  all  animals,  such  as  cows, 
ponies,  fowls,  etc.,  should  be  separately  housed  outside  the 
house  and  its  enclosure.  (12)  The  occupants  of  the  house 
should  be  limited  to  the  proper  number ,  and  the  unhealthy 
and  objectionable  practice  of  letting  rooms  to  various 
families  prohibited/5 


WASTE  AND  IMPUNITIES. 

Refuse  may  be  either  solid,  or  liquid,  or  a  mixture  of 
both.  Sewage  consists  chiefly  of  the  solid  and  liquid 
discharges  of  human  beings.  It  also  contains  liquid 
material  from  stables,  cowsheds,  and  similar  places ;  water 
with  which  pots  and  pans  have  been  cleaned  or  floors 
washed,  and  bath  water.  Sewage  is  the  refuse  which  it  is 
most  difficult  to  dispose  of,  and  requires  most  careful 
consideration. 


WASTE  AND  IMPURITIES 


141 

Solid  Refuse.  Solid  refuse  consists  of  ashes,  dust,  the 
sweepings  of  houses  and  streets,  waste  paper,  broken  pots, 
rags,  fragments  of  vegetables,  fruits,  and  other  kinds  of 
food,  the  refuse  of  markets  and  slaughter  houses,  the 
droppings  of  animals,  stable  litter,  and  other  matter  of  a 
similar  mature.  The  streets  of  some  large  cities  in  India, 
such  as  Calcutta,  from  which  hundreds  of  tons  of  refuse  are 
removed  daily,  always  look  dirty  and  neglected  owing  to 
the  objectionable  practice  of  throwing  out  refuse  at  all 
hours  of  the  day  and  night.  This,  and  the  practice  of 
allowing  it  to  accumulate  around  dwellings,  are  fraught 
with  the  greatest  danger  to  health.  Epidemic  diseases,  as 
we  already  know,  are  always  most  severe  in  dirty  places 
and  amongst  dirty  people. 

Liquid  Refuse,  excluding  sewage,  consists  chiefly  of 
ordinary  household  refuse  water. 

The  Disposal  of  Refuse.  All  refuse,  such  as  food 
particles,  ashes,  and  sweepings  of  floors,  compounds,  and 
court  yards  should  be  put  into  dust-bins  with  proper  covers, 
and  kept  there  till  the  refuse  carts  or  village  sweepers 
come  round  to  remove  them.  Paper,  straw,  leaves,  and 
other  refuse  are  sometimes  used  for  filling  up  tanks.  The 
refuse  of  stables  and  cattlesheds,  however,  should  never  be 
used  for  this  purpose.  Mineral  matter,  such  as  building 
refuse,  is  best.  Where  possible  refuse  should  be  burned.  In 
some  large  towns  special  furnaces,  called  incinerators,  have 
been  constructed  for  burning  house  and  street  refuse.  In 
villages  refuse  may  be  burned  in  any  hollow  at  a  safe 
distance  from  houses.  When  so  disposed  of,  refuse  is  no 
longer  dangerous  to  health,  because  the  small  germs, 
which  cause  disease,  grow  and  multiply  most  rapidly  in 
those  places  where  refuse  on  which  they  feed  is  to  be 
found.  In  the  city  of  Glasgow,  boys  in  uniform  are 
employed  to  collect  waste  paper.  Eighteen  tons  are 
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collected  weekly,  and  the  municipal  authorities  make  from 
it  a  profit  of  two  hundred  pounds,  or  three  thousand  rupees 
yearly.  The  boilers  at  the  three  largest  stations  of  the 
cleansing  department  are  moreover  fired,  and  the  machinery 
is  driven  solely  by  the  use  of  cinders  thrown  out  from 
dwelling-houses,  and  saved  from  the  collected  wasU  by  the 
scavengers  or  sweepers.  Solid  refuse  from  stables  and 
cattlesheds  should  not  be  collected  in  heaps  near  dwelling- 
houses.  It  is  good  for  the  crops,  and  should  be  taken  to  the 
fields. 

i » 

DRY  SYSTEM  OF  REMOVAL  OF  SEWAGE. 

In  large  villages  and  towns,  baskets  coated  with  clay, 
wooden  buckets  well  tarred,  and  sometimes  iron  carts  are 
used  for  the  removal  of  the  solid  contents  of  latrines.  All 
latrines  should  be  provided  with  suitable  receptacles.  This 
will  help  to  keep  them  clean,  make  the  sweeper’s  duties 
easier  and  less  disagreeable,  and  save  time.  Earthenware 
vessels  are  generally  used  for  this  purpose.  They  should 
be  kept  thoroughly  clean  and  well  tarred.  Broken  vessels 
should  never  be  used.  The  night-soil  may  be  mixed  or 
covered  with  ashes,  or  dry  earth,  or  the  sweepings  of  the 
house.  The  use  of  the  chemical  substances  to  mask  smell 
will  not  be  needed  if  proper  attention  is  paid  to  cleanliness. 
As  a  rule  the  liquid  portion  of  sewage  of  villages  in  India 
escapes  into  the  ground.  This  should  be  prevented  as 
much  as  possible. 

Urine  and  foul  water  should  be  taken  to  the  field  or 
trenching  grounds. 

The  use  of  cesspools  built  in  the  plinth  of  houses  for 
collecting  foul  liquids  should  be  forbidden. 

Trenching.  This  is  a  well-known  method  of  disposing 
of  sewage  by  burying  it  in  the  ground.  The  trenches 
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should  be  large  and  shallow.  Trenches  one  foot  deep  and 
three  feet  broad  should  be  used,  and  not  more  than  three 
inches  of  night  soil  put  into  them.  The  night  soil  should 
then  be  spread  out,  and  afterwards  covered  with  the  earth 
removed  in  digging  the  trench.  The  earth  and  the  night 
soil  combine  with  each  other,  and  in  a  few  weeks  no  smell 
remains.  Deep  trenches  are  very  objectionable,  and  should 
not  be  used. 

The  Cultivation  of  Trenching  Grounds.  Trenching 
grounds  are  always  more  or  less  dangerous  to  health.  The 
dangers  are,  however,  greatly  lessened  by  cultivation. 
Unfortunately,  the  great  majority  of  the  natives  of  India 
object  to  the  use  of  anything  grown  under  such  con¬ 
ditions.  Where  this  objection  has  been  overcome,  and 
trenching  grounds  have  been  brought  under  cultivation,  as 
in  the  city  of  Puri  (Jagannath),  in  Orissa,  abundant  crops 
of  cabbages,  cauliflower,  mustard,  Indian  corn,  and  other 
grains  are  obtained,  and  a  rich  reward  is  reaped,  not  only 
in  money,  but  in  health.  The  value  of  the  waste  products 
of  human  beings  and  animals  for  agricultural  purposes  is 
beginning  to  be  recognised.  The  inhabitants  of  villages 
know  that  crops  are  always  most  abundant  in  fields  which 
are  used  as  latrines,  and  when  such  fields  are  put  up  to 
auction  or  leased  out,  they  always  fetch  a  better  price  than 
fields  which  are  not  so  used.  It  should  be  understood, 
however,  that  the  practice  of  using  fields  as  latrines  is 
exceedingly  dangerous,  because,  as  has  been  pointed  out, 
the  discharges  from  the  bowels  often  contain  the  germs  of 
some  of  the  most  fatal  forms  of  disease.  All  villages  should 
be  provided  with  well-built  latrines,  and  sweepers  should 
be  employed  to  remove  the  contents  to  trenching  grounds 
at  a  safe  distance.  There  are  very  many  different 
kinds  of  latrines  in  use.  Midden  pits  should  never  be 
used.  The  best  and  most  suitable  for  small  towns  and 
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villages  is  that  known  as  “  Donaldson’s  latrine,”  which 
is  made  of  iron  and  fairly  cheap.  This  latrine  is  so  con¬ 
structed  that  the  solid  and  liquid  waste  matters  are  kept 
separate. 


THE  DISPOSAL  OF  SEWAGE  OF  LAEGE 
TOWNS  ANI)  CITIES. 

Water  Carriage  System,  or  the  Wet  Method.  Large 
underground  drains  or  sewers  are  used  for  getting  rid  of 
sewage  in  large  towns  and  cities.  They  may  be  built  of 
bricks,  or  iron,  or  earthenware  pipes  may  be  used.  They 
are  usually  round  or  oval.  These  sewers  often  empty 
themselves  into  rivers,  and  sometimes  into  the  sea.  The 
sewage  of  Calcutta  runs  into  the  salt  water  lake  situated 
several  miles  away  from  the  town.  If  possible,  the  use  of 
outlets  of  this  kind  for  sewage  should  be  avoided.  In  order 
to  help  the  flow  of  the  sewage,  and  for  the  purpose  of 
flushing  and  cleansing  the  sewers,  an  unfiltered  water 
supply  is  provided.  If  an  abundant  water  supply  were  not 
provided,  the  contents  of  the  sewers  would  stagnate, 
decompose,  and  give  off  evil-smelling  gases.  Sewer  gas  is 
believed  to  be  the  cause  of  many  fatal  diseases,  and  when 
constantly  breathed  is  often  the  cause  of  ill-health  amongst 
children  in  particular,  and  also  amongst  grown-up  people. 
Typhoid  fever,  diphtheria,  ordinary  sore  throat,  and 
diarrhoea  are  the  most  common  examples  of  diseases 
which,  it  is  believed,  may  be  caused  by  sewer  gas.  The 
sewage  from  houses  finds  its  way  into  the  sewers  through 
small  house  pipes,  which  lead  from  the  water  closet  or 
latrine  situated  inside  the  house.  These  house  pipes  should, 
therefore,  be  well  made,  consist  of  the  best  material,  and 
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have  a  good  flow.  In  order  to  help  the  flow  of  sewage 
through  the  house  pipes  into  the  sewers,  all  water  closets 
are  provided  with  large  iron  tanks,  situated  near  the  roof. 
The  water  is  allowed  to  flow  out  of  the  tank  into  the  water 
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Fig.  41.— Gully  Trap. 


closet  pan,  which  receives  the  discharges  from  the  body,  by 
pulling  a  handle  or  by  some  other  simple  means.  The 
water  washes  out  the  contents  of  the  pan,  keeps  it  clean, 


Fig.  42.— Various  Forms  of  Syphon  Trap. 


and  helps  to  flush  the  house  pipes  which  convey  the 
discharges  to  the  street  sewers.  At  least  two  gallons  of 

water  are  required  each  time  the  water  closet  is  used.  In 
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order  to  prevent  the  escape  of  gas  from  the  sewers  into  the 
house  pipes,  and  from  the  house  pipes  into  houses,  traps  are 
provided.  The  traps  are  merely  bends  in  the  house  pipe 
or  sewers  containing  water,  which  helps  to  keep  the  gas 
from  passing  through.  This  layer  of  water  is  known  as  a 
“  water  seal.”  It  is  usual  also  to  have  a  ventilating  pipe 
attached  to  house  pipes  on  the  outside  of  the  wall  of  houses 
extending  well  above  the  roof,  to  allow  of  the  escape  of  any 
gas  that  may  by  chance  find  its  way  back  from  the  sewers. 


Fig.  43, — House  with  Good  Sanitary  Arrangements. 


In  the  same  way  the  sewers  should  be  ventilated  by  pipes 
placed  at  short  distances  from  each  other  along  the  entire 
length  of  the  sewers.  The  best  traps  are  those  known  as 
the  syphon  and  gully  traps  (Figs.  41,  42,  43).  When 
the  water-carriage  system  for  the  disposal  of  sewage  is 
adopted,  the  sewers,  drains,  pipes,  gullypits,  and  every¬ 
thing  connected  with  the  system  must  be  made  of  the 
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best  material,  carefully  constructed,  provided  with  the 
best  form  of  trap,  and  be  well  ventilated.  There  must 
also  be  a  liberal  supply  of  water  for  flushing  and  cleansing 
purposes. 

Precipitation  of  Sewage.  The  solid  and  liquid  por¬ 
tions  o£  sewage  are  sometimes  separated  by  the  addition  of 
chemical  substances.  This  is  called  the  precipitation  of 
sewage.  The  solid  portion  is  made  into  cakes,  which  are 
sold  as  manure  or  burnt.  The  liquid  portion  may  be 
filtered  by  allowing  it  to  run  through  cinders  with  the 
object  of  purifying  it.  It  should  not  be  allowed  to  flow 
into  rivers,  or  other  water  channels,  the  water  of  which  is 
used  for  drinking  purposes. 

Filtration  of  Sewage.  Sewage  is  sometimes  allowed 
to  flow  on  to  land  without  any  attempt  to  separate  the  solid 
and  liquid  portions  as  described  above.  Porous  dry  land 
is  best  suited  for  the  purpose.  The  land  should  be  well 
drained.  This  method  is  adapted  for  districts  in  which  the 
rain  fall  is  scanty.  Sewage  farms  are  so  called  because 
sewage  is  used  in  this  way  for  cultivation  on  a  very  large 
scale. 

Septic  Tanks.  Another  method  of  purifying  sewage  is 
what  is  known  as  the  “  septic  tank  system.”  The  sewage 
flows  into  settling  tanks  and  then  into  large  filters  contain¬ 
ing  coke,  breeze,  or  cinders.  The  liquid  after  filtration  is 
clear  and  free  from  smell,  and  remains  thus  for  months  even 
when  kept  in  bottles.  This  method  promises  well.  It  is 
being  largely  used  in  England.  Mr  Silk,  the  Sanitary 
Engineer  to  the  Government  of  Bengal,  is  carrying  out 
experiments  in  different  parts  of  the  Bengal  province  which 
promise  well. 

Incinerators.  In  jails  and  hospitals  the  night  soil  of 
patients  suffering  from  cholera,  dysentery,  and  other 
diseases  of  this  nature  is  destroyed  by  burning.  Donald- 
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son’s  incinerators  are  used  to  effect  this  object.  This  is  a 
most  excellent  method  of  disposing  of  night  soil,  and  if  it 
could  be  adopted  on  a  large  scale  would  be  the  safest  and 
best  of  all  systems  for  the  disposal  of  human  refuse.  This 
method  ought  to  be  tried  in  small  village  communities. 

Concluding  Remarks.  No  kind  of  refuse  h  more 
dangerous  to  health  than  the  waste  matters  from  the  bodies 
of  human  beings.  Terrible  outbreaks  of  cholera  and  enteric 
fever  have  often  been  traced  to  the  pollution  of  the  water 
supply  with  the  discharges  from  the  bowels  of  patients 
suffering  from  these  diseases. 

It  is  most  important,  therefore,  that  the  greatest  care  and 
attention  should  be  given  to  their  speedy  removal  and 
disposal.  The  health  of  towns  and  villages  will  depend 
largely  upon  whether  or  not  this  rule  is  followed. 

DISPOSAL  OF  THE  DEAD  BODIES  OF  HUMAN 

BEINGS. 

The  practice  of  cremating  or  burning  the  bodies  of  dead 
persons  is,  beyond  question,  the  most  sanitary.  This  is  the 
practice  amongst  Hindus.  Christians  and  Muhammadans,  for 
sentimental  reasons,  bury  their  dead.  The  dangers  of  this 
practice  are  in  the  foul  products  given  off  from  the  body 
during  its  slow  decomposition  in  the  grave,  which  may  find 
their  way  into  wells  and  other  sources  of  water-supply,  and 
thus  cause  serious  outbreaks  of  disease.  Plants  and  shrubs, 
which  are  sometimes  planted  in  grave-yards,  make  use  of  the 
products  of  decomposition  of  the  body  for  their  growth,  and 
in  this  way  help  to  purify  the  soil.  In  cremation  the  same 
products  are  given  off.  They  all,  however,  combine  quickly 
with  each  other  to  form  compounds  of  a  safer  kind,  which 
speedily  become  diffused  throughout  the  atmosphere.  The 
dangers  are  thus  reduced  to  a  minimum  in  the  quickest 
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manner  possible.  This  is  the  great  advantage  of  cremation. 

The  only  objection  to  it  is,  that  if  bodies  are  burned  without 

careful  inquiry  as  to  the  cause  of  death,  cases  of  homicidal 

poisoning  may  not  be  detected.  There  are,  however, 

stronger  arguments  in  its  favour.  Mummification  is  only 

mentioifed  to  be  condemned.  Burial  at  sea  is  also  not  an 

uncommon  method  of  disposing  of  the  dead.  Whatever 

method  is  adopted,  the  process  should  be  conducted  with 

the  greatest  care  and  respect  for  the  dead.  Grave-yards 

should  not  be  allowed  to  exist  near  human  dwellings,  or 

n^ar  any  source  of  water-supply.  The  soil  should  be  porous 

and  dry.  Graves  should  be  not  less  than  five  or  six  feet 
«/ 

deep.  Coffins  made  of  imperishable  materials  or  masonry 
graves  are  objectionable,  because  they  delay  decomposition. 
If  coffins  must  be  retained,  they  should  be  made  of  the  most 
perishable  materials,  light  deal,  or  still  better,  basket-work, 
as  advocated  by  the  “  earth  to  earth  system  ”  (Willoughby). 
It  is  a  common  sight  in  India  to  see  dogs,  jackals,  and 
vultures  preying  upon  dead  bodies  which  have  been  either 
left  unburied  or  covered  with  a  few  inches  of  soil,  and  it  is 
still  more  common  to  find  human  skulls  and  other  bones  of 
the  body  lying  scattered  over  large  extents  of  land,  more 
especially  on  the  banks  of  rivers.  This  state  of  matters 
would  not  be  allowed  to  continue  in  European  countries. 
The  inhabitants  of  different  towns  and  villages  in  India 
should  give  this  subject  their  most  careful  attention,  and 
vie  with  each  other  in  trying  to  put  a  stop  to  the  disposal 
of  the  dead  in  such  a  careless  and  dangerous  manner. 

DISPOSAL  OF  THE  CARCASES  OF  ANIMALS. 

Rats,  as  we  know,  are  one  of  the  chief  means  of  the 
spread  of  plague,  and  are  themselves  liable  to  be  attacked 
with  the  disease.  Dead  rats  should,  therefore,  not  be 
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touched  with  the  hands.  Their  bodies  should  be  burned 
immediately  on  discovery,  after  applying  kerosine  oil  to 
them.  The  carcases  of  animals  should  never  be  allowed  to 
lie  about  our  streets  or  houses.  In  municipal  towns  dead 
animals,  such  as  cats  -and  dogs,  are  removed  by  domes  in 
carts  specially  provided  for  that  purpose.  Imfhediate 
removal  and  deep  burial  at  a  safe  distance  from  human 
dwellings  and  water-supply  is  the  proper  way  to  dispose  of 
the  carcases  of  animals  in  the  absence  of  the  means  of 
burning  them.  In  municipal  towns  persons  are  fined  for 
not  reporting  or  removing  dead  animals  from  their  premises 
within  three  or  four  hours  after  discovery 

VITAL  STATISTICS. 

These  consist  of  figures  and  other  information  relating 
to  births,  deaths,  marriages,  the  sex  and  ages  of  people, 
diseases  and  their  causes,  and  trade  or  occupation  and  their 
effect  on  health.  They  also  deal  with  the  causes  of  the 
increase  or  decrease  of  population  in  cities,  towns,  and 
villages.  The  increase  of  population  may  be  due  to  births 
or  to  the  arrival  of  persons  from  other  places.  The  decrease 
may  be  due  to  deaths  from  sickness  or  famine,  or  to  the 
departure  of  persons  who  cannot  find  employment  or  obtain 
good  wages  near  their  own  homes  to  other  places  where  the 
conditions  of  labour  and  wages  are  said  to  be  better. 
Natives  of  India  for  this  reason  emigrate  to  British  or 
other  colonies,  to  Assam,  and  elsewhere.  Many  births  in 
a  place,  and  a  great  increase  of  its  population  owing  to 
people  coming  from  other  places,  indicates  prosperity.  The 
population  of  Calcutta  has,  for  example,  increased  to  the 
extent  of  200,000  during  the  past  ten  years.  In  cases 
where  the  number  of  deaths  or  decrease  in  the  population 
is  great,  inquiries  are  made  to  find  out  the  cause.  In  the 
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year  1899  the  death-rate  amongst  infants  in  the  Bombay 
Presidency  was  192*7  per  1000  of  the  population,  while  in 
the  city  of  Bombay  the  death-rate  was  798*69  per  1000. 
On  inquiry  it  was  found  to  be  due  to  plague,  scarcity,  and 
the  immigration  of  destitute  waifs.  When  the  cause  is 
discovered,  steps  are  taken  to  prevent  further  loss  of  life. 
When,  for  example,  famine  is  found  to  be  the  cause,  famine 
works  are  started,  and  food  is  given.  When  small-pox  is 
the  cause,  vaccination  and  re-vaccination  are  the  remedies. 
Cholera  is  generally  caused  by  polluted  water.  When  the 
health  authorities,  therefore,  £re  informed  that  this  disease 
has  appeared  in  any  town  or  village,  immediate  attention  is 
directed  to  purification  of  the  water-supply.  Vital  statistics 
further  show  the  result  of  the  measures  taken  in  particular 
instances  of  the  kind  stated,  and  the  steps  taken  otherwise 
to  improve  the  health  of  a  community.  It  will  thus  be 
seen  how  necessary  and  useful  vital  statistics  are. 

Sanitary  Inspections  and  Sanitary  Laws.  In  all 
civilised  countries  in  the  world  laws  have  been  passed  to 
prevent  people  from  doing  acts  which  might  injuriously 
affect  the  health  of  their  neighbours.  These  are  called 
sanitary  laws.  If  such  laws  were  not  passed  our  food- stuffs 
would  be  adulterated  to  a  much  greater  extent  than  they 
are  at  present ;  articles  of  food  unfit  for  use  would  be  sold 
in  our  bazaars  ;  the  water  which  we  drink  would  be  polluted 
with  human  and  animal  refuse  ;  the  air  would  be  poisoned 
with  foul  gases ;  houses  would  be  badly  built  and  over¬ 
crowded  ;  and  streets  would  be  narrow,  dirty,  and  dark, 
owing  to  the  absence  of  sunlight,  which  is  so  essential  to 
health.  There  would  be  no  open  spaces  left  for  taking 
exercise  and  breathing  in  pure  fresh  air;  refuse  would  be 
allowed  to  accumulate  everywhere ;  drains  and  latrines 
would  not  be  kept  clean  or  in  a  good  state  of  repair ;  dead 
bodies  and  the  carcases  of  animals  would  not  be  properly 
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disposed  of;  the  practice  of  throwing  them  into  rivers 
would  become  common ;  nothing  would  be  done  to  prevent 
the  outbreak  of  epidemic  diseases  or  check  their  spread ; 
people  suffering  from  small-pox,  cholera,  plague,  and  other 
diseases  of  this  kind  would  travel  about  in  palkies,  hackney 
and  railway  carriages,  and  other  public  conveyances;’ nobody 
would  try  to  prevent  this  ;  nothing  would  be  done  to  cleanse 
and  disinfect  the  conveyances  afterwards,  and  other  people 
using  them  would  thus  be  liable  to  catch  the  disease.  In 
short,  nuisances  of  every  kind  would  be  committed.  When 
we  imagine  the  terrible  consequences  which  would  result  if 
no  sanitary  laws  existed,  it  is  not  difficult  to  understand 
how  important  and  necessary  it  is  that  people  should  be 
punished  for  disobeying  them.  The  object  of  sanitary 
inspections  is  to  ascertain  how  far,  if  at  all,  sanitary  defects 
exist,  and  to  enable  the  health  authorities  to  take  the 
necessary  steps  for  their  removal  or  mitigation.  It  is  the 
duty  of  every  citizen  to  assist  the  health  authorities  in 
their  efforts  to  bring  about  an  improved  state  of  the  health 
of  communities.  They  should,  for  example,  get  their 
children  vaccinated,  and  thus  help  to  prevent  attacks  of 
small-pox  ;  or  inoculated  when  plague  is  prevalent.  When 
cases  of  disease  of  this  nature  break  out  it  is  their  duty  to 
report  the  occurrence,  so  that  proper  steps  may  be  taken 
by  the  authorities  to  keep  them  from  spreading.  It  is  also 
the  duty  of  citizens  to  obey  the  law  themselves,  and  to 
assist  in  trying  to  prevent  other  people  from  evading  it,  and 
thereby  bringing  about  the  sanitary  evils  mentioned  above. 


SOME  ORDINARY  AILMENTS  AND  ACCIDENTS, 

AND  THEIR  TREATMENT. 

Parasites.  Parasites  are  of  two  kinds,  namely,  animal 
and  vegetable,  and  are  so  called  because  they  live  and  grow 
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upon  or  within  other  animals  and  vegetables.  They  have 
been  called  also  hangers-on.  The  best  and  most  familiar 
examples  of  animal  parasites  are  round  worms,  thread 
worms,  tape  worms,  the  itch  insect,  and  lice.  Ringworm 
of  the  body  is  the  best  example  of  a  disease  which  is 
caused  }fy  vegetable  parasites. 

Round  Worms  (Fig.  44).  Round  worms,  which  closely 
resemble  earth  worms  in  appearance,  are  very  common 
amongst  those  who  are  careless  in  their  habits,  and  in¬ 
different  as  to  what  they 
eat  or  drink.  They  may 
be  a  foot  in  length,  and 
often  exist  in  very  large 
numbers  in  the  human 
system.  They  inhabit 
chiefly  the  small  intestine.  Fig.  44._the  bound  Worm. 

They  are  sometimes  vom¬ 
ited,  or  may  escape  in  the  discharges  from  the  bowels.  They 
are  supposed  to  get  into  the  system  in  drinking  water. 
The  disease  has  been  known  to  prevail  in  India  in  almost 
epidemic  form,  Europeans  and  Indians  alike  suffering. 

Round  worms  may  be  got  rid  of  by  clearing  out  the 
bowels  as  carefully  as  possible  with  a  dose  ol  castor  oil  and 
giving  four  or  five  grains  of  santonin  powder  early  in  the 
morning  before  taking  any  food.  Children,  of  course,  do 
not  require  such  big  doses  of  santonin. 

Thread  Worms  (Fig.  45).  Thread  worms  are  small 

white  worms,  which  oc¬ 
cupy  the  lower  part  of  the 
bowel,  where  they  cause 
intense  itching.  They  may 
exist  in  thousands.  Chil¬ 
dren  are  the  most  common  sufferers.  A  teaspoonful  of 
common  salt  in  a  quarter  of  a  pint  of  tepid  water  injected 
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into  the  bowel  is  a  useful  and  simple  remedy.  The  bowel 
should  be  made  to  empty  itself  before  using  the  injection. 

Tape  Worms  (Fig.  46).  Tape  worm  is  not  a  very 
common  ailment  in  India.  It  is  caused  by  eating  diseased 
and  undercooked  meat,  such  as  pork.  The  worms  exist 
chiefly  in  the  small  intestine.  They  may  be  veby  many 
feet  in  length.  They  have  a  head  about  the  size  of  that  of 
a  small  pin.  They  are  flat  in  shape,  and  about  one  quarter 
of  an  inch  to  half  an  inch  broad.  The  proper  treatment  for 
tape  worms  is  to  first  thoroughly  empty  the  bowel  with 
castor  oil  and  abstinence  from  food,  and  then  to  take  a  d<^se 


Fig.  46. — The  Tape  Worm. — (a)  its  head 
(magnified);  ( b )  joints  (natural  size). 


Fig.  47. — The  Itch  Insect. 


of  the  extract  of  male  fern.  Those  who  suffer  from  worms 
of  any  kind  should,  however,  consult  a  doctor  privately,  or 
if  poor  should  go  to  the  nearest  charitable  dispensary  for 
advice,  as  diseases  of  this  kind  require  special  treatment. 

Itch  (Fig.  47.)  This  is  a  disease  which  is  to  be  found 
chiefly  between  the  fingers  and  toes.  It  may  also,  however, 
attack  the  hips,  wrists,  and  other  parts  of  the  body.  It  is 
caused  by  a  small  insect  which  burrows  under  the  skin, 
where  it  lays  its  eggs,  and  where  the  young  insects  are 
hatched.  Like  ringworm,  it  causes  intense  itching.  The 
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disease  is  spread  from  one  part  of  the  skin  to  another  by 
this  means,  and  it  is  also  conveyed  from  person  to  person 
by  direct  contact,  as  in  shaking  hands.  The  little  tunnels 
under  the  skin,  and  the  spot  where  the  eggs  are  deposited, 
can  be  seen  with  the  naked  eye.  In  bad  cases  of  the 
disease  pTiinful  sores  may  form,  and  the  whole  of  the 
toes  and  fingers  may  become  one  mass  of  scabs. 

Treatment.  The  best  remedy  is  sulphur,  which  kills  the 
insect,  and  thus  cures  the  disease.  It  should  be  applied  at 
night  to  the  parts  affected  ;  or,  if  the  disease  has  spread 
extensively,  it  may  be  necessary  to  apply  the  sulphur  to 
every  part  of  the  skin  from  the  neck  to  the  toes.  A  hot 
bath  should  be  taken  before  doing  so.  One  ounce  of 
sulphur  in  powder  mixed  with  four  ounces  of  ghee  makes  a 
good  ointment  for  the  treatment  of  itch.  It  should  be 
applied  every  night  for  three  or  four  nights.  No  clothing 
which  has  been  worn  by  the  sufferer  should  be  again  used 


q,fter  the  disease  is  cured  until  it  has  been  thoroughly 
boiled. 

Lice  (Fig*  48),  are  too  well  known  to  need  description. 
They  are  found  chiefly  in  the 
head,  but  also  in  other  parts 
of  the  body.  They  cause 
great  irritation,  and  often 
severe  inflammation  of  the 
affected  parts.  The  animals 
themselves  are  easily  killed, 
but  their  eggs,  which  stick  to 
the  hair,  are  very  difficult  to 
destroy. 

Treatment.  Mercury  oint¬ 
ment  and  carbolic  acid  are  the 
best  remedies.  These  may  be 
obtained  at  a  chemist’s  shop  or  charitable  dispensary.  The 


Fig.  48. — a,  the  head  louse  ;  b ,  nits 
on  hair  (magnified) ;  c,  same  (nat.  size). 
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Fig.  49. — Ringworm  Fungus  in 
Hair. 


use  of  combs  helps  to  get  rid  of  the  insects  and  their  eggs. 
Cleanliness  is  the  best  means  of  prevention. 

Ringworm  of  the  Body  (Fig.  49).  This  disease  is 
known  under  various  Indian  and  English  names.  Moore 
gives  the  following  : — “  Dad,  dadru,  majee’s  dad,  denaii, 

dhobi’s  itch,  washerman’s  itch, 
Malabar  itch,  and  Burmese  ring¬ 
worm.”  The  disease  is  caused 
by  a  vegetable  parasite,  which 
resembles  in  appearance  and 
growth  the  mould  which  grows 
on  walls,  books,  boots,  and 
other  articles  which  are  allowed 
to  lie  neglected  in  dark  and  damp  places.  The  disease 
attacks  chiefly  the  inside  of  the  thighs  and  parts  in  the 
neighbourhood,  also  the  back,  belly,  armpits,  and  even 
the  face,  scalp,  roots  of  the  nails,  and  other  parts  of  the 
body.  It  causes  intense  itching,  and  the  desire  to  scratch 
the  part  is  irresistible.  It  is  most  troublesome  at  night. 
It  prevents  sleep,  makes  life  miserable,  and  undermines 
the  health. 

Treatment.  Moore  recommends  Goa  powder  mixed 
with  lime  juice  or  vinegar  to  form  a  paste,  which  should 
be  well  rubbed  into  the  part  at  night  for  several  nights 
in  succession.  The  diseased  part  is  thus  bleached  white, 
while  the  surrounding  healthy  skin  assumes  a  deep, 
brownish-red  colour,  and  becomes  very  tender.  The  red¬ 
ness  and  tenderness  soon  disappear  when  the  treatment 
is  stopped.  When  this  powder  is  iGed  old  underclothing 
should  be  worn,  as  the  drug  stains  clothing  badly.  Iodine 
is  also  useful,  and  may  be  applied  with  a  feather  daily  till 
the  skin  becomes  very  tender  or  until  blisters  form. 
Strong  carbolic  acid  solution  of  10  grains  to  the  ounce 
of  water  applied  with  a  brush  may  also  be  tried.  A  very 
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good  remedy  is  whisky  or  country  liquor.  This  may  be 
rubbed  into  the  diseased  parts  with  a  piece  of  rag  until  the 
skin  almost  begins  to  bleed.  This  is  sufficient  at  times  to 
cure  the  disease.  The  application  of  Goa  powder  after¬ 
wards,  however,  will  make  a  cure  more  certain.  Mercurial 
ointment^  has  also  been  tried.  Goa  powder  or  medicines 
derived  from  it  are,  however,  best  of  all. 

Diarrhoea.  Diarrhoea  is  looseness  of  the  bowel.  The 
most  common  causes  of  diarrhoea  are  bad  food,  tainted  fish 
and  meat,  unripe  or  over  ripe  fruit,  uncooked  or  badly 
cooked  vegetables,  polluted  water,  impure  air,  and  chills. 
Malaria  often  causes  diarrhoea,  and,  as  has  been  alreadv 
stated,  diarrhoea  is  one  of  the  chief  symptoms  in 
cholera  and  enteric  fever.  It  is  often  accompanied  with 
severe  pain,  sickness,  and  vomiting.  If  it  is  caused  by 
eating  bad  food,  the  patient  may  be  made  to  vomit  and 
a  dose  of  castor  oil  given  with  benefit.  If  it  is  due  to  any 
other  cause,  such  as  a  chill,  opium  or  chlorodyne  may  prove 
useful  remedies.  Laudanum  is  the  best  form  in  which  to 
give  opium.  It  should  be  given  with  great  care,  and  more 
especially,  as  has  already  been  pointed  out,  in  the  case  of 
infants.  The  diet  should  consist  of  milk,  rice,  arrowroot, 
bread  and  milk.  Food  of  this  kind  should  be  given  in 
small  quantities  often.  The  patient  should  be  kept  lying- 
down.  The  belly  should  be  kept  warm.  A  flannel  ban¬ 
dage  or  kummerbund  is  useful  for  this  purpose.  When 
cholera  is  prevalent,  diarrhoea  should  be  attended  to  at  once. 

Fainting.  Fainting  is  due  to  weakness  and  sudden 
failure  of  the  action  of  the  heart.  The  patient  becomes 
pale,  a  cold  sweat  breaks  out  on  the  face,  the  pulse  becomes 
weak  and  fast,  and  vomiting  may  take  place.  The  attack 
does  not  last  long.  Sudden  severe  pain,  such  as  is  caused 
by  a  severe  sprain,  often  causes  fainting. 

Treatment.  Pure  fresh  air  is  the  best  remedy.  The 
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patient’s  feet  should  be  raised,  and  if  the  fainting  takes 
place  while  the  person  is  sitting,  the  head  should  be  bent 
forward  between  the  knees.  The  dress  worn  at  the  time 
should  be  loosened,  cold  water  may  be  applied  to  the  face, 
smelling  salts  to  the  nose,  and  a  little  brandy,  sal  volatile, 
or  other  stimulant  may  be  given. 

Apoplexy.  This  disease  occurs  as  a  rule  in  old  people. 
It  may  occur  in  middle-aged  persons  whose  blood-vessels 
are,  from  any  special  cause,  diseased.  It  is  due,  as  a  rule, 
to  a  bleeding  into  the  brain  owing  to  one  of  the  blood¬ 
vessels  having  ruptured. 

Symptoms.  The  attack  comes  on  suddenly.  The  patient 
loses  the  power  of  one  side  of  the  body.  He  may  be  uncon¬ 
scious  and  unable  to  speak.  His  breathing  is  heavy  and  noisy. 

Treatment.  The  patient’s  head  should  be  slightly  raised. 
No  stimulants  of  any  kind  should  be  given.  The  room  in 
which  the  patient  is  should  be  kept  dark  and  quiet.  No 
noises  of  any  kind  should  be  allowed.  Cold  should  be 
applied  to  the  head.  The  feet  should  be  kept  warm.  A 
mustard  plaster  may  be  applied  to  the  back  of  the  neck. 

Epilepsy.  Suddenly,  without  warning  at  times,  persons 
who  suffer  from  this  disease  give  a  shriek  and  fall  to  the 
ground.  It  has  for  this  reason  been  called  “  falling  sick- 
ness.”  They  froth  at  the  mouth,  and  if  the  tongue  is 
bitten,  as  it  often  is  during  attacks,  the  froth  may  be 
stained  with  blood.  The  face  turns  blue.  The  muscles 
of  the  body  are  at  first  rigid  or  stiff,  and  then  become 
convulsed.  The  patient  is  unconscious,  and  knows  nothing 
about  what  is  going  on  around.  Breathing  is  noisy.  The 
fall  is  the  most  dangerous  occurrence  in  this  disease.  The 
disease  may  be  caused  in  very  many  different  ways. 
Children  when  getting  their  teeth,  or  who  suffer  from 
worms  in  the  bowel,  often  get  fits  of  this  nature. 

Treatment.  The  clothing  of  the  patient  should  be 
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loosened,  especially  about  the  neck,  so  as  to  make  the 
breathing  easier.  A  piece  of  cork  or  wood  should  be  put 
between  the  teeth  to  protect  the  tongue.  The  patient 
should  be  put  on  his  back.  It  does  no  good  to  throw 
cold  water  on  the  face  or  give  anything  to  drink.  The 
attack  v^il\  soon  pass  off  if  the  patient  is  kept  quiet  and 
allowed  plenty  of  fresh  air.  When  children  get  fits  of  this 
kind,  a  hot  mustard  bath  and  application  of  cold  to  the 
head  is  the  best  treatment. 

Bleeding,  Blood  may  escape  from  either  an  artery  or 
a  vein.  The  blood  from  an  artery  is  bright  red,  and 
escapes  in  jets  with  every  beat  of  the  artery  when  a  vessel 
of  this  kind  is  wounded.  Blood  from  a  vein  is  of  a  dark 
purplish  colour.  It  does  not  spout  out  in  jets,  but  has 
a  steady  and  constant  flow.  It  can  be  stopped  much  more 
easily  than  bleeding  from  an  artery.  The  loss  of  blood, 
of  course,  will  depend  upon  the  size  of  the  wound  or 
injury,  and  the  size  and  importance  of  the  artery  or  vein 
which  is  wounded. 

How  to  stop  Bleeding.  The  finger,  a  pad,  a  piece  of 
sponge,  a  piece  of  cork,  or  something  of  that  kind  may  be 
firmly  applied  to  the  spot  from  which  the  blood  comes. 
When  the  bleeding  is  from  a  vein,  the  limb  should  be 
raised,  and  pressure  applied  over  and  below  the  wound. 
If  from  an  artery,  pressure  should  be  applied  above  the 
wound.  The  pressure  must  not  be  applied  too  long  or 
the  parts  pressed  upon  will  die.  Cold  water  may  be  used. 
Water  as  hot  as  the  hand  can  bear  is,  also,  sometimes 
used  to  stop  bleeding.  Medicines  are  often  applied  to  the 
bleeding  spot  to  cause  the  blood  to  clot,  and  thus  stop 
further  loss.  Medicines  are  also  at  times  taken  inwardly. 
The  ends  of  the  wounded  vessels  have  sometimes  to  be  tied. 

Bleeding  from  the  Nose  should  be  treated  by  applying 
cold  to  the  back  of  the  neck  and  nose,  raising  the  arms, 
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and  holding  the  head  back.  The  nose  has  sometimes  to 
be  plugged  with  cotton-wool.  Bleeding  from  the  stomach 
or  lungs,  and  other  forms  of  internal  bleeding,  should  be 
treated  by  making  the  patient  lie  down.  The  patient 
should  be  kept  quiet,  and  should  not  be  allowed  to  talk. 
Small  pieces  of  ice  may  be  given,  and  ice  may  be  applied 
over  that  part  of  the  body  from  which  the  bleeding  is 
believed  to  come.  A  doctor  should  be  sent  for,  as  cases  of 
this  kind  are  always  serious. 

Treatment  of  the  Patient.  If  a  person  loses  much  blood 
fainting  may  occur,  and  even  death  may  take  place.  In 
cases  of  fainting  smelling  salts  may  be  used.  The  lips 
should  be  rubbed  with  stimulants,  such  as  brandy,  ether, 
ammonia,  or  camphor  may  be  given  inwardly.  Brandy 
may  also  be  given.  Medicines,  however,  can  only  be  used 
safely  and  wisely  under  the  advice  of  a  doctor.  In  all 
cases  of  severe  bleeding  skilled  help  should  be  sent  for 
without  delay. 

Injuries  and  their  Treatment.  Bleeding  from  in¬ 
juries  of  the  skin  or  deeper  tissues  of  the  body  should  be 
stopped.  The  part  should  be  thoroughly  cleaned.  Carbolic 
oil,  made  of  one  part  of  carbolic  acid  and  twenty  parts  of 
linseed  or  olive  oil,  applied  on  a  piece  of  rag  is  a  good 
dressing  to  use.  The  chief  object  is  to  keep  the  parts 
clean.  If  the  wound  is  very  large,  or  if  there  are  any 
signs  of  broken  bones,  the  patient  should  be  kept  quiet,  and 
surgical  aid  sent  for. 

Bruises  are  accompanied  by  swelling,  blueness  of  the 
injured  part,  and  pain.  The  blueness  is  caused  by  the 
rupture  of  some  of  the  small  blood-vessels,  and  the  escape 
of  blood  therefrom  into  the  surrounding  parts. 

Treatment.  Best  and  the  application  of  cold  at  first, 
and  warmth  afterwards,  is  the  proper  treatment.  The  part 
should  be  raised. 


9 


SOME  ORDINARY  AILMENTS  AND  ACCIDENTS.,  161 

Sprains.  The  joints  are  the  seat  of  injury  in  sprains. 
They  are  caused  by  the  sudden  twisting  and  tearing  or 
rupture  of  the  ligaments  which  support  the  joints.  Swel¬ 
ling  takes  place  all  round  the  joint. 

Treatment.  Rest,  pressure  with  a  firm  bandage,  and  heat 
are  the4)est  form  of  treatment  at  first.  If  the  swelling  and 
pain  continue  to  increase,  the  pressure  should  be  removed. 
When  the  pain  and  swelling  begin  to  pass  away  oil  or  some 
liniment  should  be  applied,  and  the  part  well  rubbed  with  the 
hand.  Gentle  movement  of  the  joint  is  good  at  this  stage, 
for  if  the  joint  is  kept  at  rest  too  long  it  will  become  stiff. 

Broken  Bones.  When  bones  are  broken  the  injured 
part  should  be  kept  at  rest  and  in  a  straight  position  until 
surgical  help  arrives. 

Dislocations.  Bones  which  are  out  of  position  are  said 
to  be  dislocated.  Surgeons  only  should  be  allowed  to  treat 
such  cases. 

Sunstroke  is  caused  by  exposure  to  the  rays  of  the 
sun,  overcrowding,  intemperance,  too  hard  exercise,  and 
exhaustion. 

Symptoms.  Faintness,  sickness,  and  vomiting  may  usher 
in  the  attack.  The  pulse  is  rapid  and  weak.  The  breath¬ 
ing  is  hurried  and  noisy.  The  patient  complains  of  intense 
headache  and  giddiness.  The  skin  becomes  very  hot,  the 
face  is  flushed,  and  the  patient  may  become  unconscious. 
The  temperature  may  rise  to  a  great  height,  the  heart 
suddenly  fail,  and  the  patient  die.  Death  may  take  place 
very  soon  after  the  attack,  or  the  patient  may  live  for  a 
day  or  two.  Recovery  takes  place  in  about  fifty  cases  in 
every  hundred.  It  often  happens  that  patients  after  re¬ 
covery  continue  to  show  nervous  symptoms. 

Treatment.  The  patient  should  be  made  to  sit  up.  Cold 

in  the  form  of  ice  in  ice  bags,  if  at  hand,  should  be  applied 

to  the  head,  the  back  of  the  neck,  and  the  chest ;  or  the 
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coldest  water  that  can  be  got  should  be  poured  over  the 
head  from  a  height.  The  patient  should  then  be  dried  and 
well  rubbed  with  the  hands.  A  mustard  plaster  applied  to 
the  back  of  the  neck  also  does  good.  If  fainting  takes 
place,  stimulants  should  be  given.  Ice-water,  or  water  as 
cold  as  can  be  got,  when  drunk,  is  a  safeguard ‘•against 
sunstroke. 

Prevention  of  Sunstroke.  This  can  best  be  secured  by 
protecting  the  head  and  the  back  of  the  neck  with  a  thick 
covering.  In  India  and  other  hot  countries,  solah  topies 
and  puggrees  are  largely  used  for  this  purpose.  Thick 
pads  should  be  worn  to  protect  the  backbone  or  spine,  and 
sun-glasses  to  protect  the  eyes  from  glare.  Overcrowding, 
intemperance,  too  hard  exercise,  and  exhaustion  should  be 
avoided. 

Burns  and  Scalds.  Burns  are  caused  by  dry  heat,  such 
as  a  hot  iron.  Scalds  are  caused  by  moist  heat,  such  as 
steam  or  boiling  water.  Injuries  of  this  kind  are  very 
dangerous,  more  especially  in  the  case  of  old  persons  and 
children.  The  larger  and  deeper  the  injury  the  greater  the 
danger.  Death  from  shock  often  follows  severe  burns  and 
scalds.  The  patients  sometimes  die  from  diseases  of  internal 
organs  following  such  injuries. 

Treatment.  First,  remove  the  object  that  may  be  causing 
the  burn  or  scald,  or  remove  the  patient.  If  the  clothes  are 
on  fire  the  patient  should  be  made  to  lie  down,  and  covered 
with  a  blanket  or  other  thick  covering,  to  put  out  the 
flames.  Water  is  also  useful,  and  in  the  case  of  o-il  flames, 
sand. 

The  burn  or  scald  should  be  immediately  covered  up 
with  cotton,  wool,  or  a  thick  layer  of  rags  dipped  in  carron 
oil  to  keep  out  the  air.  Carron  oil  is  made  of  equal  parts 
of  linseed  oil  and  lime  water.  If  no  linseed  oil  is  at  hand 
olive  oil  may  be  used  instead.  The  wool  or  rags  will  stick 
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to  the  burned  or  scalded  part  unless  kept  well  soaked  with 
the  oil.  Oil  is  also  useful  in  helping  to  remove  any  of  the 
clothing  that  may  be  sticking  to  the  part.  After  the  first 
two  days  or  so,  carbolic  oil  of  the  strength  already  stated 
will  be  found  useful  in  treating  the  affected  part.  If  the 
patient?* suffers  from  faintness,  stimulants  should  be  given 
and  the  feet  kept  warm. 

FOREIGN  BODIES  IN  THE  EYE,  EAR,  NOSE,  AND 

THROAT. 

The  Eye.  Foreign  bodies  in  the  eye,  such  as  flies,  dust, 
particles  of  charcoal,  and  so  forth,  can  be  best  removed  with 
the  corner  of  a  handkerchief,  or  clean,  lukewarm  water  may 
be  allowed  to  flow  into  the  eye.  A  drop  of  sweet  oil  is  use¬ 
ful  when  anything  burns  the  eye.  The  eye  is  a  very  delicate 
and  sensitive  organ,  and  with  the  exception  of  simple  cases, 
such  as  those  mentioned  above,  all  cases  should  be  treated 
by  a  doctor  who  has  made  it  an  object  of  special  and  careful 
study. 

The  Ear  and  Nose.  Children  often  put  small  objects, 
such  as  slate  pencil,  peas,  beads,  and  the  stones  of  fruit  into 
their  ears  and  nostrils,  where  they  often  remain  for  years. 
Peas  have  been  known  to  sprout  in  a  child’s  nose.  Insects 
find  their  way  into  the  ear  sometimes,  and  give  rise  to  much 
alarm.  Rough  treatment  might  push  the  foreign  body 
further  into  the  ear  or  nose.  Severe  bleeding  from  the 
nose  might  take  place.  The  ear  is  still  more  delicate,  and 
attempts  to  remove  foreign  bodies  might  injure  the  drum 
of  the  ear,  or  set  up  severe  inflammation.  Careful  syringing 
of  the  ear  with  lukewarm  water  is  the  best  way  of  trying 
to  remove  foreign  bodies.  The  syringe  should  always  be 
pointed  slightly  upwards  towards  the  top  of  the  patient’s 
head,  and  the  outer  ear  should  be  pulled  backwards  and 


104  r  MANUAL  OF  HYGIENE. 

downwards  to  open  up  the  canal.  A  drop  or  two  of  oil 
poured  into  the  ear  is  sufficient  for  insects.  Foreign  bodies 
are  sometimes  very  easily  removed  from  the  nose.  It  is 
always  safest  and  wisest,  however,  to  send  for  the  doctor. 
Upon  no  consideration  should  Indian  barbers  be  allowed  to 
interfere  with  the  ear.  Abscesses  are  frequently*  ^caused 
through  their  rough  handling  of  this  delicate  organ. 

The  Throat.  Foreign  bodies  in  the  throat  of  a  child 
may  be  removed  by  holding  the  patient  up  by  the  heels 
and  tapping  the  back  sharply.  The  inside  of  the  throat 
may  be  tickled.  It  is  sometimes  necessary  and  useful  fo 
cause  vomiting.  Sometimes  the  foreign  body,  such  as  a 
fish  bone,  can  be  seen  and  easily  removed  with  the  fingers. 
Even  when  not  seen  the  foreign  body  may  be  within  the 
reach  of  the  fingers,  and  in  this  way  can  sometimes  be 
removed.  Foreign  bodies,  which  stick  in  the  gullet  or  food 
pipe,  can  sometimes  be  forced  downwards  by  swallowing  a 
piece  of  boiled  potato  or  bread  well  chewed.  Recourse  to 
the  help  of  a  surgeon,  however,  cannot  be  avoided  now  and 
again,  and  he  should  be  sent  for  at  once  in  cases  in  which 
the  life  of  the  patient  is  in  danger,  or  the  foreign  body 
cannot  be  displaced.  He  only  can  adopt  other  measures 
which  are  sometimes  found  necessary. 

Snake  Bites.  Some  snake  bites  are  harmless.  Others 
are  deadly  poisonous,  If  there  is  any  doubt  on  the  point, 
the  best  thing  to  do  is  to  treat  the  bite  as  a  poisonous  one. 
A  piece  of  string  should  be  tied  firmly  above  the  seat  of  the 
bite,  and  other  pieces  at  short  distances  one  above  the  other. 
The  ligatures  should  not  be  kept  on  too  long,  or,  as  was 
said  when  dealing  with  bleeding,  the  part  will  die.  If 
there  is  no  wound  about  the  lips  or  inside  the  mouth,  the 
wound  may  be  sucked.  The  mouth  and  lips  should  after¬ 
wards  be  well  washed  and  disinfected.  Bleeding  from  the 
part  which  is  bitten  should  be  encouraged.  Wounds  may 
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be  made  with  a  small  knife  to  cause  free  bleeding.  The 
bitten  part  ma}^  be,  and  sometimes  is,  cut  out.  Fingers 
even  have  been  amputated.  The  wound  may  be  burnt 
with  a  hot  iron,  or  some  strong  acid  such  as  nitric  or 
carbolic  acid  may  be  applied.  Ammonia  in  the  form  of 
saLirolfftile  should  be  given  freely  as  a  stimulant  Brandy 
is  also  good  in  cases  of  this  kind.  The  use  of  what  is 
called  anti-venom  serum  has  been  attended  with  good 
results  in  many  cases  of  snake  bite.  In  snake  bites,  as  in 
other  serious  cases,  a  doctor  should  be  called  in  to  treat 
tjie  patient. 

Stings.  The  stings  of  wasps  and  other  similar  creatures 
can  best  be  treated  by  applying  a  strong  solution  of 
ammonia  to  the  part.  This  stops  the  itching  caused  by 
formic  acid,  which  is  introduced  into  the  skin  through  the 
sting.  Soap  is  sometimes  used.  It  should  be  applied  to 
the  part  freely.  Glycerine  and  oil  are  also  useful.  If  the 
sting  is  left  in  the  skin,  it  should  be  removed.  The 
stings  of  some  of  these  small  animals,  such  as  wasps,  if 
numerous,  may  be  dangerous  to  the  life  of  the  patient.  If 
the  symptoms  are  severe,  it  may  be  necessary  to  give  the 
patient  stimulants. 

Drowning.  In  cases  of  drowning,  sand  or  other  foreign 
matter  should  be  removed  from  the  mouth  and  nose.  The 
clothing  should  be  loosened.  The  tongue  should  be  pulled 
forward,  and  the  patient  kept  warm.  The  body  should  be 
well  rubbed,  and  warm  bottles  put  to  the  feet,  legs,  and 
other  parts  of  the  body  to  secure  this  object.  Artificial 
respiration  should  be  resorted  to  and  continued  for  an  hour, 
or  even  longer,  until  the  patient  begins  to  show  signs  of 
reviving.  Patients  have  been  known  to  begin  to  show 
signs  of  life  after  artificial  respiration  had  been  carried 
on  for  five  hours. 

How  Artificial  Respiration  is  performed  (Fig.  50).  Get 
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two  pillows  or  two  bundles  of  clothes.  Put  the  patient  on 
his  back,  with  his  shoulders  resting  on  one  pillow  or  bundle 
of  clothes  and  his  neck  on  the  other.  The  head  should  be 
slightly  bent  backwards.  The  mouth  must  be  kept  wide 
open,  and  the  tongue  pulled  well  forward.  Grasp  the 
patient’s  arms  above  the  elbows.  Draw  the  arms^slowly 
above  the  head,  thus  raising  the  ribs  and  causing  the  lungs 
to  fill  with  air  as  in  natural  breathing.  Slowly  lower  the 


B 

Fig.  50. — Artificial  Respiration.  Position  of  inspiration,  A; 

of  expiration,  B. 


arms  again,  and  press  them  against  the  chest  walls.  These 
two  movements  of  raising  and  lowering  the  arms  should  be 
performed  about  16  or  18  times  each  minute. 

Strangulation.  Death  takes  place  from  strangulation 
in  the  same  way  as  from  drowning.  The  cord,  the  piece  of 
cloth,  or  whatever  is  round  the  neck,  keeps  the  air  from 
entering  the  lungs,  and  the  patient  dies  from  suffocation. 

Treatment.  The  first  thing  to  do  is  to  remove  whatever 
constricts  the  neck  and  give  the  patient  fresh  air.  Cold 
water  should  be  dashed  on  the  face  or  other  parts  of  the 
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body.  The  patient’s  forehead  and  chest  should  be  well 
slapped  with  a  wet  towel.  Artificial  respiration  may  be 
needed. 

Suffocation.  This  may  be  caused  not  only  by  hanging, 
but  by  covering  up  the  mouth  and  the  nose.  Young  chil¬ 
dly  ££e  often  found  dead  in  bed,  having  been  accidentally 
suffocated  by  blankets  and  pillows.  Foul  gases,  such  as 
coal  gas  and  the  fumes  of  charcoal  and  other  substances, 
often  cause  death  in  this  way.  Cases  of  this  kind  should 
be  treated  like  cases  of  strangulation. 

•  Poisoning*.  Treatment.  The  first  thing  to  do  is  to 
remove  the  poison  from  the  patient’s  stomach  where  this 
is  advisable  and  possible.  The  stomach  pump  is  useful 
for  this  purpose,  but  is  safe  only  in  the  hands  of  a  medical 
man.  Medicines  are  sometimes  given  to  make  the  patient 
vomit.  Mustard,  salt,  and  warm  water  are  useful  for  this 
purpose.  The  quantities  used  for  grown-up  people  are  one 
tablespoonful  of  mustard  flour,  one  teaspoonful  of  common 
salt,  and  twenty  tablespoonfuls  of  warm  water.  A  tea¬ 
spoonful  of  mustard  and  a  quarter  of  a  teaspoonful  of  salt 
in  half  a  tumblerful  of  warm  water  will  be  enough  for  chil¬ 
dren.  The  patient  should  drink  it  all.  Vomiting  should 
take  place  a  few  minutes  afterwards.  Tickling  the  inside 
of  the  throat  will  sometimes  bring  about  the  desired  result. 
In  cases  of  poisoning  with  sulphuric  acid  (oil  of  vitriol)  and 
other  acids  of  this  kind,  the  white  of  egg,  milk,  chalk,  the 
plaster  of  walls,  and  olive  oil  are  among  the  best  substances 
to  give.  When  acids  have  been  swallowed  the  patient 
should  never  be  made  to  vomit  on  any  account,  otherwise 
the  pain  and  burning  in  the  stomach,  food  pipe,  and  mouth 
will  be  aggravated.  In  cases  of  carbolic-acid  poisoning 
eggs,  milk,  oil,  and  stimulants  are  best.  Such  substances 
as  caustic  soda,  caustic  potash,  and  ammonia  are  sometimes 
taken  accidentally  or  intentionally.  In  these  cases  vinegar 
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and  water  or  lemon  juice  and  water  should  be  given,  and 
afterwards  sweet  oil.  The  same  rule  should  be  followed  in 
these  cases  as  in  cases  of  poisoning  by  acids,  that  is,  “  never 
make  the  patient  vomit. 77  In  opium  poisoning,  a  very 
common  form  of  poisoning  in  India,  the  patient  should  be 
made  to  vomit  at  once.  He  should  be  kept  moving  ^bput, 
otherwise  he  will  fall  asleep  and  perhaps  die  while  in  this 
state.  If  cold,  he  should  be  kept  warm  by  rubbing  his 
body  and  by  the  application  of  hot- water  bottles.  Strong 
coffee  is  useful.  Artificial  respiration  is  sometimes  required. 
In  poisoning  by  dhatura,  hemlock,  morphia,  and  hemp,  th§ 
treatment  is  the  same  as  in  cases  of  poisoning  by  opium. 
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RULES  AS  TO  DESKS  AND  SEATS. 

Aft*.  Priestley  Smith  says  {Ophthalmic  Review,  June,  1886) : — 

“  Much  ingenuity  has  been  devoted  to  the  construction  of  school 
desks  and  seats,  and  very  many  different  models,  each  claiming 
some  advantages,  have  been  publicly  exhibited  during  the  last 
few  years.  At  the  request  of  the  Midland  Educational  Company, 
I  have  lately  designed  a  School  desk  which  embodies  the  recognised 
essentials  in  as  simple  and  inexpensive  a  manner  as  seems  to  me  to 
be  possible.  These  recognised  essentials  are  as  follow  : — 

“  1. — The  seat  must  be  of  such  height  as  will  allow  the  scholar’s 
feet  to  rest  flat  upon  the  floor  or  footboard,  and  broad  enough  to 
support  the  greater  part  of  the  thigh. 

“2. — The  seat  must  have  a  back  placed  at  such  height  as  to  tit 
the  hollow  of  the  back  below  the  shoulder  blades,  and  support  the 
body  in  a  vertical  position. 

“3. — The  near  edge  of  the  desk  must  be  just  so  high  above  the 
seat  that  when  the  scholar  sits  square  and  upright  with  elbows  to 
the  sides,  the  hand  and  forearm  may  rest  upon  the  desk  without 
pushing  up  the  shoulder. 

“4. — As  used  in  writing,  the  desk  must  have  a  slope  of  10°  to  15° 
(about  1  in  5)  ;  as  used  in  reading,  it  must  support  the  book  at  an 
angle  of  about  45°,  and  at  a  distance  of  at  least  12  in.  from  the  eyes — 
16  in.  is  better  (30 — 40  cm). 

“5. — As  used  in  writing,  the  edge  of  the  desk  must  overhang 
the  edge  of  the  seat  by  an  inch  or  two,  in  order  that  the  scholar 
shall  not  need  to  stoop  forwards,  and  that  the  support  to  the  back 
may  be  maintained. 

“6. — Either  the  desk  or  the  seat,  or  some  part  thereof,  must  be 
movable  at  pleasure,  so  that  although  the  desk  usually  overhangs 
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the  seat,  the  scholar  may  be  able  at  any  time  to  stand  upright 
in  his  place. 

“7. — The  desks  and  seats  must  be  of  various  sizes,  in  order 
that  the  foregoing  conditions  may  hold  good  for  scholars  of  various 
ages. 

“Adopting  with  little  alteration  the  proportions  given  by  Snellen 
for  the  various  parts  of  his  desk,  I  have,  for  the  sake  of  convenience 
and  economy,  slightly  altered  the  progression,  and  reduced  the 
number  of  sizes  to  four.  Instead  of  advancing  by  increments  of 
one-tenth,  which  is  doubtless  the  right  method  from  the  theoretical 
point  of  view,  I  divide  the  scholars  according  to  their  heights  into 
four  classes  advancing  in  each  case  by  six  inches  ;  thus  3  ft.  6  in. 
to  4  ft.,  4  ft.  to  4  ft.  6  in.,  4  ft.  6  in.  to  5  ft.,  and  5  ft.  to  5  ft.  6  *‘n. 
The  dimensions  of  the  desks  are  suited  to  these  four  heights.  The 
table  on  the  following  page  gives  the  dimensions  of  my  desk — the 
‘Hygienic  Desk,’  Nos.  1,  2,  3,  and  4. 

“Its  general  construction  is  shown  in  the  subjoined  figures.  The 
standards  and  the  cross-pieces  which  unite  them  are  of  cast  iron. 
The  back,  the  seat,  the  top  of  the  desk,  and  the  shelf  beneath  it, 
are  of  wood.  The  only  points  which  require  description  are  the 
book -rest,  and  the  arrangement  by  which  the  desk  is  made  movable 
at  pleasure. 

“The  flap  which  supports  the  book  does  not  extend  the  whole 
width  of  the  desk,  but  occupies  the  middle  portion  only,  leaving 
room  for  an  ink-pot  to  be  let  into  the  wood  at  the  side  of  it.  The 
flap  when  in  use  is  supported  by  a  small  stop  which  hangs  from  its 
further  edge,  and  which,  though  quite  firm,  can  be  pressed  back  by 
a  touch  of  the  finger  when  the  book-rest  is  no  longer  wanted.  The 
flap  is  pivoted  in  such  a  way  that  its  near  edge  sinks  below  the 
surface  of  the  desk  when  the  flap  is  raised,  and  thus  creates  a  groove 
for  the  book  to  rest  in. 

“  The  wooden  top  of  the  desk  is  screwed  to  two  sloping  cast  iron 
brackets  which  pass  from  back  to  front,  one  at  each  side  of  the  desk. 
Each  of  these  brackets  carries  beneath  its  lower  or  horizontal  border 
a  round  iron  rod,  the  two  ends  of  which  are  fixed  to  the  bracket. 
The  rods  slide  freely  through  holes  or  eyes  on  the  upper  surface  of 
the  standards.  By  this  means  the  desk  is  able  to  slide  upon  the 
standards  in  a  direction  towards  and  from  the  scholar.  When  the 
desk  is  pulled  forward  a  notch  in  the  near  end  of  each  rod  engages 
with  the  eye  in  which  the  rod  slides,  so  that  the  desk  is  secured  in 
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this  position,  and  is  not  liable  to  slide  away  from  the  scholar  if  he 
leans  against  it.  By  lifting  the  front  edge  of  the  desk  the  notches 
are  disengaged  and  the  desk  is  easily  pushed  back,  so  that  the 
scholar  can  stand  up  in  his  place.  This  is  a  mechanism  wThich  does 
not  get  out  of  order,  and  which  cannot  injure  those  wdio  use  it,  or  be 
injured  by  them.  The  whole  desk  can,  I  believe,  be  made  at  a  cost 
not^i^kK®  greater  than  that  of  many  of  the  old-fashioned  un-hygienic 
patterns  now  in  use.” 


“  HYGIENIC  DESK.” 


No.  1. 

No.  2. 

No.  3. 

No.  4 

Height  of  Scholars. 

3ft.  6in. — 4ft. 

4ft. — 4ft.  6in. 

4ft.  6in. — 5ft. 

5ft. — 5ft.  6in. 

• 

107-122cm. 

122-137cm. 

137- 152cm. 

152-168cm. 

a.  Height  of  seat  from  J 

13in. 

14* 

16 

18 

floor . ( 

33cm. 

37 

41 

46 

b.  Breadth  of  seat .  .  j 

10 

25*5 

11 

28 

12 

30-5 

13 

33 

c.  Height  from  seat  to  \ 

Sin. 

n 

10* 

edge  of  desk  .  .  / 

Height  from  seat  to  ) 
top  of  back  .  .  i’ 

20cin. 

22 

24 

26-5 

d.  “  Overhang”  of  desk  -| 

1 

2-5 

1 

2-5 

H 

4 

1* 

4 

e.  Play  of  desk  .  .  .  -J 

H 

11  5 

n 

11*5 

6 

15 

6 

15 

/.  Breadth  of  desk  j 

15 

15 

17 

17 

(front  to  back)  .  ( 

38 

38 

43 

43 

Slope  of  desk  1  in  5. 


Mr.  T.  G.  Koojocr  (H.M.  Inspector  of  Schools)  says : — 

1.  The  Desk  and  Bench. 

“  1. — The  height  of  the  desk  above  the  bench  should  be  such  that 
when  the  child  is  sitting  dowrn,  he  can  place  both  his  forearms  com¬ 
fortably  on  the  desk,  without  raising  or  depressing  his  shoulders. 

“2.— The  height  of  the  desk  above  the  floor  or  surface  on  wfliich 
the  foot  rests,  should  correspond  with  the  length  of  the  child’s  leg 
from  knee  to  heel.  When  the  child  is  sitting  dowTn,  his  legs  should 
not  dangle  in  the  air,  nor  should  his  knees  be  elevated  above  the 
bench. 
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“3. — The  bench  should  be  wide  enough  to  give  support  not  only 
to  the  seat,  but  also  to  the  upper  part  of  the  thigh.  It  should  be  at 
least  10  inches  (but  better  12  inches)  wide.  To  prevent  slipping 
forward,  the  bench  should  be  hollowed  out  towards  the  back  to  the 
depth  of  an  inch. 

“4. — Every  bench  should  provide  a  support  for  the  back  of  the 
sitter.  This  may  consist  of  a  board  fixed  at  the  back  of  tffe  ~*5ch, 
at  right  angles  to  the  seat.  The  board  should  be  hollowed  out  in 
such  a  way  that  the  upper  part  of  it  may  fit  the  concavity  of  the 
back.  The  exact  height  of  the  back  would  vary  with  the  size  of  the 
child,  but  it  will  be  from  6  to  7  inches. 

“5. — The  desk  must  overhang  the  bench  during  the  writing 
lesson,  in  order  that  the  child  may  be  able  to  sit  upright,  and  at  the 
same  time  support  his  back.  This  posture  is  only  possible  when  the 
desk  overhangs  the  bench  from  1^  to  2  inches. 

“6. — The  desk  should  not  be  level  for  the  writing  lesson,  but 
slightly  sloping.  The  slope  should  not  exceed  an  angle  of  20 
degrees.  The  difference  between  the  upper  and  lower  edge  of  the 
desk,  therefore,  should  be  about  three  inches  vertically. 

“  7. — As  the  desk,  which  is  most  suitable  for  writing,  is  incon¬ 
venient  for  other  purposes,  the  easiest  plan  of  adapting  it  to  all 
uses  is  to  make  the  upper  part  of  it  movable. 

“8. — Desks  of  appropriate  sizes  should  be  provided  for  each 
class. 


2.  The  Posture  in  Writing. 

“  1.— The  writer  should  sit  upright,  and  should  lean  his  back 
against  the  support  provided  for  the  purpose. 

“2. — The  shoulders  should  be  kept  parallel  with  the  edge  of  the 
desk.  The  writer  must  not  be  allowed  to  screw  the  body  round  or 
to  rest  the  chest  against  the  desk.  There  should  be  a  space  of  an 
inch  or  a  little  more  between  the  desk  and  the  body. 

“3. — The  weight  of  the  body  should  be  disposed  evenly  on  both 
bones  of  the  seat. 

k‘  4. — The  head  should  not  droop  forward,  much  less  lean  on  the 
arm.  It  may  be  slightly  bowed  forward,  and  may  move  a  little 
from  side  to  side  as  the  eye  follows  the  writing. 

“5. — The  forearms,  and  not  the  elbows,  should  rest  on  the  desk. 
The  pen  should  be  passed  across  the  paper  by  a  movement  of  the 
hand  and  not  of  the  arm. 
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“6. — The  point  of  the  pen  should  he  at  least  ten  inches  (better 
twelve)  from  the  eye. 

“  7. — To  make  compliance  with  the  above  directions  possible,  the 
paper  or  copj^-book  must  lie  opposite  to  the  middle  of  the  body. 

“  8. — The  paper  must  not  lie  square  on  the  desk  before  the  writer 
but  it  must  be  tilted  or  askew. 

“  The^ower  edge  of  the  paper  and  the  lower  edge  of  the  desk 
shomciiorm  an  angle  of  from  30 — 40  degrees. 

“The  paper  is  rightly  placed  when  the  down  strokes  are  being 
made  at  right  angles  to  the  edge  of  the  desk. 

“The  common  attitude  for  writing  often  ordered  by  teachers 
with  the  words,  ‘Half  turn  right,  left  arm  over  slates,’  is  liable  to 
cause  injury  both  to  the  spine  and  to  the  eyesight.” 
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